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NOTICES 

When  Government  drawings,  specifications,  or  other  data  are  used  for  any  purpose 
other  than  a  definitely  related  Government  procurement  operation,  the  Government 
incurs  no  responsibi  1  i ty  or  any  obligation  whatsoever.  The  fact  that  the 
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any  manner  licensing  the  holder  or  any  other  person  or  corporation;  or  conveying 
any  rights  or  permission  to  manufacture,  use,  or  sell  any  patented  invention 
that  may  in  any  way  be  related  thereto. 

The  mention  of  trade  names  or  commercial  products  in  this  publication  is  for 
illustration  purposes  and  does  not  constitute  endorsement  or  recommendation  for 
use  by  the  United  States  Air  Force. 

The  Public  Affairs  Office  has  reviewed  this  report,  and  it  is  releasable  to  the 
National  Technical  Information  Service,  where  it  will  be  available  to  the 
general  public,  including  foreign  nations. 

This  report  has  been  reviewed  and  is  approved  for  publication. 

Air  Force  installations  may  direct  requests  for  copies  of  this  report  to: 
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Brooks  AFB  TX  78235-5000. 


Other  Government  agencies  and  their  contractors  registered  with  the  DTIC  should 
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Center  (DTIC),  Cameron  Station,  Alexandria  VA  22304-6145. 


Non-Government  agencies  may  purchase  copies  of  this  report  from:  National 
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I.  INTRODUCTION 


On  3  to  13  Dec  1990,  source  emission  testing  for  particulate  and  visible 
emissions  was  conducted  on  coal-fired  boilers  3,  4  and  5  at  the  Grissom  AFB 
Central  Heating  Plant  by  the  Air  Quality  Function  of  the  Air  Force 
Occupational  and  Environmental  Health  Laboratory  (AFOEHL).  This  survey  was 
requested  by  305th  CSG/DE  through  HQ  SAC/SGPB  to  determine  particulate 
emission  compliance  status  with  regards  to  Indiana  Administrative  Code,  Title 
325  -  Air  Pollution  Control  Board,  Article  5,  Opacity  Regulations  (325  IAC  5), 
and  Article  6,  Particulate  Regulations  (325  IAC  6).  (Appendix  A)  Personnel 
involved  with  on-site  testing  are  listed  in  Appendix  B. 


II.  DISCUSSION 

A.  Background 

On  7  Nov  1986,  the  Director,  Air  and  Radiation  Division,  U.S. 
Environmental  Protection  Agency  (EPA),  Region  V,  issued  a  notice  of  violation 
(NOV)  to  Grissom  AFB  for  violation  of  325  IAC  5,  Opacity  Regulations.  The  NOV 
was  based  on  information  submitted  by  the  State  of  Indiana  Department  of 
Environmental  Management  and  the  EPA.  Observations  indicated  that  oil-fired 
boiler  1  and  coal -fired  boilers  3  and  4  (boiler  5  was  out  of  service  during 
the  State  Observations)  were  out  of  compliance  with  respect  to  visible 
emissions. 

To  demonstrate  and  maintain  compliance  with  325  IAC  5  and  other  rules 
set  forth  by  the  Indiana  Air  Pollution  Control  Board,  EPA,  Region  V  required 
Grissom  AFB  to:  (1)  conduct  stack  particulate  emission  testing  on  boilers  3, 

4  and  5  (when  operational)  as  specified  in  Title  40,  Code  of  Federal 
Regulations,  Part  60  (40  CFR  60),  Appendix  A,  Reference  Method  5,  (2) 
determine  visible  emissions  from  boilers  1-4  and  5  (when  operational)  as 
specified  in  40  CFR  60,  Appendix  A,  Reference  Method  9  and  (3)  request  stack 
testing  following  future  major  modifications  to  the  central  heating  plant. 

On  30  Nov  1990,  a  modification  to  the  heating  plant’s  boilers  3,  4  and 

5  was  completed.  This  compliance  testing  project  met  the  Indiana  Air 
Pollution  Control  Board  requirement  to  test  after  major  modifications  to  the 
central  heating  plant.  Secondly,  Grissom  AFB  was  notified  by  the  State  that 
the  emission  limits  specified  during  previous  AFOEHL  testing  (Nov  87,  Mar  88 
and  Feb  89)  were  erroneous.  The  correct  emission  limits  are  presented  in 
paragraph  C. 

B.  Site  Description 

The  Central  Heating  Plant  operates  a  total  of  five  boilers  for  steam 
production: 


Note:  This  report  was  accomplished  by  the  Air  Force  Occupational  and 
Environmental  Health  Laboratory  (AFOEHL),  which  is  now  the  Armstrong 
Laboratory,  Occupational  and  Environmental  Health  Directorate. 
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Boiler  No. 
Manufacturer 

Steam 

Capacity 

(lb/hr) 

Year 

Installed 

Fuel 

1  Springfield 
Boiler  Co. 

40,000 

1955 

oil 

2  Springfield 
Boiler  Co. 

40,000 

1955 

oil 

3  Springfield 
Boiler  Co. 

40,000 

1955 

coal 

4  E.  Keeler  Co. 

40,000 

1960 

coal 

5  Zurn  Ind. 

65,000 

1980 

coal 

Coal -fired  boilers  3,  4  and  5  are  spreader-stoker  fired  units,  each 
having  forced-draft  and  induced-draft  fans  and  mechanical  fly  ash  collection 
systems.  Each  unit  is  fitted  with  a  steam-operated  soot  blower  to  remove  fly 
ash  and  soot  from  the  heat  exchanger  tubing.  Boiler  5  is  also  fitted  with  an 
economizer  to  further  increase  operating  efficiency  by  preheating  the  feed 
water  using  exhaust  gas  heat. 

Air  pollution  control  consists  of  individual  multi  cl  one  dust 
collectors  on  each  boiler  and  an  optional  wet  scrubber  common  to  the  three 
coal-fired  boilers.  The  multiclone  dust  collectors  on  boilers  3,  4  and  5  were 
manufactured  by  Western  Precipitation  Division  -  Joy  Manufacturing  Co.  The 
collector  on  both  boiler  3  and  4  is  a  model  9VM-10  and  consists  of  36 
nine-inch  diameter  cyclonic  collectors  operating  in  parallel.  The  collector 
on  boiler  5  is  a  model  9VMU-10  and  consists  of  48  nine-inch  diameter  cyclonic 
collectors  operating  in  parallel.  Each  unit  is  located  in  the  boiler  exhaust 
duct  upstream  of  the  induced-draft  fan.  Ash  collected  by  the  multi  cl  ones  is 
carried  by  gravity  to  a  hopper. 

The  exhaust  effluent  from  each  boiler  is  ducted  to  a  common  breeching 
and  can  be  routed  to  the  wet-scrubber  or  to  a  bypass  stack.  The  scrubber  is  a 
double-alkali  flue-gas  desulfurization  system  using  soda  ash  (sodium 
carbonate)  in  the  scrubbing  fluid  and  lime  (calcium  hydroxide)  slurry  for 
regeneration  of  the  scrubbing  liquid.  The  primary  purpose  of  the  unit  is  to 
remove  sulfur  from  the  flue  gas;  a  secondary  purpose  is  to  remove  particulates 
from  the  flue  gas.  The  system  has  two  identical  scrubber  units,  A  and  B,  each 
designed  to  handle  50%  of  the  flue  gas  from  the  three  coal -fired  boilers. 

Each  unit  has  a  5  foot  (ft)  diameter  stack  and  terminates  about  70  feet  above 
the  ground.  There  is  no  requirement  at  this  time  to  use  the  scrubber  system 
because  of  the  low-sulfur  coal  being  used  by  the  plant.  The  bypass  stack  has 
a  5.5  ft  diameter  and  terminates  approximately  70  ft  above  ground  level.  The 
scrubber  stacks  and  the  bypass  stack  can  be  seen  in  Figure  1.  A  flue  gas  flow 
diagram  is  shown  in  Figure  2. 
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C.  Applicable  Standards 


The  monitoring  requirements,  opacity  regulations  and  particulate 
regulations  are  defined  under  325  IAC  3,  5  and  6,  respectively.  Article  3 
states  that  emissions  test  shall  be  conducted  in  accordance  with  procedures 
and  analysis  methods  specified  in  chapter  40,  Code  of  Federal  Regulations, 
Part  60,  Appendix  A.  EPA  Methods  1-5  were  used  for  the  determination  of 
particulate  emissions  and  Method  9  for  visible  emissions. 


Bypass  stack 


Scrubbers 


B 


A 


Figure  1.  View  of  Scrubbers  and  Bypass  Stack 


Figure  2.  Flue  Gas  Flow  Diagram 


Article  5  states  that  visible  emissions  shall  not  exceed  an  average  of 
40%  opacity  in  24  consecutive  readings  or  60%  opacity  for  more  than  a 
cumulative  total  of  15  minutes  (60  readings)  in  a  6-hour  period.  When 
conducting  a  soot  blowing  operation,  visible  emissions  may  exceed  these 
standards  except  that  visible  emissions  may  not  exceed  60%  opacity  nor  shall 
visible  emissions  in  excess  of  the  standards  continue  for  more  than  5  minutes 
in  any  60  minute  period. 

Under  325  IAC  6,  the  maximum  allowable  particulate  emission  rate  from 
combustion  of  fuel  for  indirect  heating  facilities  (either  existing  and  in 
operation  or  with  permits  to  construct  prior  to  the  effective  date  of  325  IAC 
6,  26  Sep  1980)  is  determined  by  the  following  equation: 

Pt  =  C  x  a  x  h 

7675  x  iJ0f75  x"NC:25 


Where: 

Pt  =  Pounds  of  particulate  matter  emitted  per  million  BTU  heat  input 
(lb/mmBTU) . 

C  =  Maximum  ground  level  concentration  with  respect  to  distance  from 
the  point  source  at  the  "critical"  wind  speed  for  level  terrain  (50  micrograms 
per  cubic  meter  -  provided  in  standard). 

Q  =  Total  source  maximum  operating  capacity  rating  in  million  BTU  per 
hour  (mmBTU/hr)  heat  input. 

N  =  Number  of  stacks  in  fuel  burning  operation. 

a  =  Plume  rise  factor  (0.67  is  used  for  Q  less  than  or  equal  to  1,000 
mmBTU/hr  heat  input). 

h  =  Stack  height  in  feet. 

The  limits  on  particulate  emissions  determined  by  the  equation  and 
values  of  the  variables  applicable  to  this  facility  are  0.47  lb/mmBTU  for 
boilers  3  and  4  (operating  prior  to  8  Jun  1972)  and  0.37  lb/mmBTU  for  boiler  5 
(constructed  after  8  Jun  1972).  State  regulations  are  presented  in  Appendix  C. 

D.  Sampling  Methods  and  Procedures 

Boilers  3,  4  and  5  were  tested  through  the  bypass  stack.  Coordination 
was  made  with  plant  personnel  to  try  and  operate  each  boiler  at  95%  capacity 
or  greater  during  testing.  One  of  the  three  runs  which  comprised  a  complete 
test  included  a  soot  blow;  this  is  indicated  on  the  field  data  sheets.  Boiler 
operating  logs  for  the  test  periods  are  provided  in  Appendix  D.  These  logs 
indicate  hourly  steam  output  and  coal  usage.  Laboratory  results  for  the  coal 
analysis  are  provided  in  Appendix  E.  Each  coal  sample  represents  an 
integrated  sample  collected  over  a  particular  one  hour  test  run  as  noted  on 
the  analysis  sheet. 

325  IAC  3  requires  that  all  emissions  tests  be  conducted  in  accordance 
with  the  procedures  and  analysis  methods  specified  in  40  CFR  60,  Appendix  A, 
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Methods  1-5.  Therefore,  test  methods,  equipment,  sample  train  preparations, 
sampling  and  recovery,  calibration  requirements  and  quality  assurance  were 
done  in  accordance  with  the  methods  and  procedures  outlined  in  40  CFR  60, 
Appendix  A. 

Sampling  ports  were  in  place  on  the  bypass  stack  and  were  located  2 
stack  diameters  upstream  from  the  stack  exit  and  7  stack  diameters  downstream 
from  the  nearest  disturbance  (common  breeching  inlet).  Based  on  a  5.5  ft 
inside  stack  diameter,  port  location  and  type  of  sample  (particulate),  a  total 
of  12  traverse  points  were  determined  for  emission  evaluation.  The  sampling 
time  for  each  sampling  run  was  60  minutes,  and  the  the  sample  time  per 
traverse  point  was  5  minutes.  Illustration  showing  port  locations  and 
sampling  points  is  provided  in  Appendix  F. 

Prior  to  each  emission  test,  a  preliminary  velocity  pressure  traverse 
was  accomplished  and  cyclonic  flow  was  determined.  For  acceptable  flow 
conditions  to  exist  in  a  stack,  the  average  of  the  absolute  values  of  the  flow 
angles  taken  at  each  traverse  point  must  be  less  than  or  equal  to  20 
degrees.  The  resulting  flow  angles  in  the  bypass  stack  for  boilers  3,  4  and  5 
were  6,  6  and  5  respectively. 

During  each  sample  run,  a  flue  gas  sample  for  ORSAT  analysis  (measures 
oxygen,  and  carbon  dioxide  for  stack  gas  molecular  determination  and  emissions 
correction)  was  taken.  ORSAT  sampling  and  analysis  equipment  are  shown  in 
Figures  3  and  4.  Flue  gas  moisture  content,  also  needed  for  determination  of 
gas  molecular  weight,  was  determined  during  particulate  sampling. 

Particulate  samples  were  collected  using  the  the  sampling  train  shown 
in  Figure  5.  The  train  consisted  of  a  buttonhook  probe  nozzle,  heated  inconel 
probe,  heated  glass  filter,  impingers  and  pumping  and  metering  device.  The 
nozzle  was  sized  prior  to  each  test  so  that  the  gas  could  be  sampled 
isokinectically;  in  other  words,  the  velocity  at  the  nozzle  tip  was  the  same 
as  the  the  stack  gas  velocity  at  each  point  sampled.  Flue  gas  velocity 
pressure  was  measured  at  the  nozzle  tip  using  a  Type-S  Pitot  tube  connected  to 
10-inch  inclined-vertical  manometer.  Type  K  thermocouples  were  used  to 
measure  flue  gas  as  well  as  sampling  train  temperatures.  The  probe  was  heated 
to  minimize  moisture  condensation.  The  heated  filter  was  used  to  collect 
particulate  materials.  The  impinger  train  consisted  of  the  following 
components. 

a.  first,  third  and  fourth  impingers:  modified  Greenburg-Smith  type 

b.  second  impinger:  standard  Greenburg-Smith  was  used  as  a  condenser 
to  collect  stack  gas  moisture.  The  pumping  and  metering  system  was  used  to 
control  and  monitor  the  sample  gas  flow  rate.  Equipment  calibration  data  is 
presented  in  Appendix  J. 

Particulate  emissions  calculations  were  done  using  "Source  Test 
Calculation  and  Check  programs  for  Hewlett-Packard  41  Calculators" 

(EPA- 340/1-85-018)  developed  by  the  EPA  Office  of  Air  Quality  Planning  and 
Standards,  Research  Triangle  Park  NC.  This  is  our  standard  method  for 
calculating  emissions  data.  Emissions  calculations  from  the  EPA  programs  are 
found  in  Appendix  K. 


PROBE 


FLEXIBLE  TUBING 


Figure  3.  Orsat  Sampling  Train 


ORSAT 


Figure  4.  Orsat  Apparatus 
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FILTER  HOLDER 
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Figure  5.  Particulate  Sampling  Train 


Visible  emissions  determinations  were  accomplished  during  each  sample 
run.  Visible  emissions  results  are  presented  in  Appendixes  G  through  I. 


III.  CONCLUSIONS 

Visible  emissions  averaged  less  than  40%  for  all  runs  except  for  time 
periods  where  scot  blows  occurred.  Soot  blows  did  cause  opacity  to  exceed  60% 
but  not  for  more  than  a  five-minute  period. 

The  table  provides  operating  parameters  for  boilers  3,  4,  and  5  during 
testing  and  the  resultant  particulate  emission  rates  determined  from  these 
tests.  Results  indicate  the  three  boilers  emission  rates  were  above  their 
applicable  emission  standards. 

We  believe  that  many  factors  contributed  to  the  boilers  not  meeting  their 
applicable  standards: 

1.  The  heating  plant's  automation  project  had  not  been  completed. 
Therefore,  plant  personnel  were  unable  to  monitor  and/or  control  the  plant's 
operating  parameters. 

2.  Incomplete  combustion  of  coal.  This  is  possibly  caused  by  too  much 
excess  oxygen  or  the  physical  size  of  the  coal. 

3.  Mechanical  problems  with  the  multiclone  dust  collectors  on  each 
boiler. 


IV.  RECOMCNDATIONS 

It  is  our  recommendation  that  boilers  3,  4,  and  5  be  retested  after  the 
heating  plant's  automation  project  is  completed  and  operation  optimized.  All 
aspects  of  the  system  (boiler,  particulate  control  devices,  etc.)  should  be 
evaluated  for  proper  operation  prior  to  testing. 
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DEPARTMENT  OF  THE  AIR  FORCE 

HEADQUARTERS  30STH  COMBAT  SUPPORT  GROUP  1SAC1 
GRISSOM  AIR  FORCE  BASE.  INDIANA  46971  5000 


deev  2  2  AUG  1990 

SUBJECT  Request  to  Reschedule  Heat  Plant  Stack  Testing 


AF  OEHL/BQA 
Brooks  AFB  TX  78235 

1.  Thank  you  for  scheduling  our  heat  plant  stack  emissions  tests  for 
24  Oct  90.  However,  circumstances  force  us  to  request  you  reschedule 
your  tests  until  after  30  Nov  90  and  up  to  1  Mar  91.  Construction  delays 
in  the  installation  of  new  heat  plant  controls  make  testing  before 
30  Nov  90  unworkable. 


2.  Our  POC  is  Mr.  Ruel  Bums,  _£SN  928-4596. 


,  USAF 


Cottmander 


cc:  305  AREFW/JA 
305  CES/DEEC 
305  STRAT  Clinic/SGEB 
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DEPARTMENT  OF  THE  AIR  FORCE 
headquarters  strategic  air  command 

OFFUTT  AIR  FORCE  BASE,  NEBRASKA  68113  5001 


HC*LY  TO 

ATTN.  OF;  SGPB 

subject  Request  for  Emergency  Heat  Plant  Emissions  Testing 


1 1  MAR  1990 


AFOEHL/CC 

We  support  the  request  from  the  305th  CSG/DE  and  request  you  give  priority 
to  sampling  the  three  coal-fired  boilers  by  November  1990.  Please  contact 
Mr.  Ruel  Burns,  AUT0V0N  928-2225,  to  make  the  initial  arrangements  so  all 
the  boilers  can  be  operating  during  your  visit.  Please  respond  directly  to 
the  305th  CSG/DE  and  305th  Strat  Clinic/SGPB.  Please  forward  to  me  an 
information  copy  of  your  acceptance. 

RONALD  L.  SCHILLER,  Colonel,  OSAF,  BSC  1  Atch 

Chief,  Bioenvironmental  Engineering  Division  305th  CSG/DE  Ltr,  2  Mar  90 
Office  of  the  Surgeon 

cc:  HQ  AFSC/SGPB  w/Atch 
AFOEHL/EQ  w/Atch 
305th  Strat  Clinic/SGPB 
w/Atch 

305th  CSG/DE  w/o  Atch 
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.  .  i  a  our  Profession 


Peace  .  . 


DEPARTMENT  OF  THE  AIR  FORCE 

HEADQUARTERS  3Q5TH  COMBAT  SUPPORT  GROUP  (SAC  > 
GRISSOM  AIR  FORCE  BASE.  IN  DIANA  4697  1  -5000 


reply  to 

ATTN  OF  DE 


SUBJECT 


Request  for  Emergency  Heat  Plant  Emissions  Testing 


2  MAR  1990 


305  STRAT  CLINIC/SGPB 
HQ  SAC/SGPB 
AF  OEHL/CC 
IN  TURN 

1.  Request  the  Air  Force  Occupational  and  Environmental  Health 
Laboratory  (AFOEHL)  conduct  particulate  matter  stack  sampling  of  the 
Grissom  AFB  heat  plant's  three  coal-fired  boilers  by  November  1990. 
Sampling  is  necessary  to  demonstrate  compliance  with  the  Indiana  Air 
Pollution  Control  Board  rules  for  particulate  emissions  and  the  recently 
proposed  operating  permit  from  the  Indiana  Department  of  Environmental 
Management. 

2.  Contrary  to  previous  test  reports,  past  AFOEHL  sampling  demonstrated 
the  plant  emissions  aren't  in  conpliance  with  particulate  emission  limits 
imposed  by  the  Indiana  Air  Pollution  Control  Board  rules.  These  stricter 
limits  were  specifically  placed  in  the  most  recent  draft  operating  permit 
from  the  state.  We  believe  the  plant  can  operate  within  the  proposed 
limits,  but  testing  in  November  1990  is  necessary  to  demonstrate  our 
conpliance.  We  have  requested  the  state  approve  a  delay  in  testing  until 
15  November  1990. 


22225. 


cc:  HQ  SAC/DEVC 
305  AREFW/JA 
305  CSG/DEM 
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1.  AFOEHL  Test  Team 


Maj  Ramon  Cintron,  Chief,  Air  Quality  Function 
Capt  Ronald  Vaughn,  Consultant,  Environmental  Quality 
Capt  Linda  Albrecht,  Consultant,  Environmental  Quality 
Capt  Robert  O'Brien,  Consultant,  Environmental  Quality 
Sgt  Stanley  Dabney,  Bioenvironmental  Engineering  Technician 

AFOEHL/EQ 

Brooks  AFB  TX  78235-5000 

Phone:  DSN  240-3305 
Commercial  (512)  536-3305 

2.  Grissom  AFB  on-site  representatives 

Lt  Col  David  McCarthy  305  Strat  Cl  ini c/SG 

Lt  Ed  Laferty  305  Strat  Clinic/SGPB 

DSN  928-3017 

Commercial  (317)  689-3017 

David  Hughes  305  CSG/DE 

Marlene  Seneca  305  CSG/DEEV 

DSN  928-4592 

Commercial  (317)  689-4592 

Smedley  Graham  305  CES/DEMMHZ 

Jim  Williams  DSN  928-3253 

Commercial  (317)  689-3253 
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period  over  which  the>  are  limited  must  be 
consistent  with  existing  applicable  state 
rules  but  no  longer  than  twenty-four  (24) 
consecutive  hours 

326  IAC  2-4-3  Compliance  determina¬ 
tion;  guidelines 

Sec.  3  (a)  Compliance  will  be  deter¬ 
mined  based  on  the  emission  limitations 
and  conditions  established  in  the  permits 
issued  in  conjunction  with  the  bubble. 
Compliance  tests  shall  be  performed  in 
accordance  with  the  test  methods  specified 
in  individual  rules  under  this  title  (326 
IAC) 

(bl  Records  must  be  kept  in  accordance 
with  sub-section  (f)  of  this  section  and 
with  326  IAC  2-4-2(a)(9).  These  records 
must  be  kept  for  a  period  of  the  length  of 
the  permit  unless  the  commissioner  re¬ 
quires  they  be  kept  for  a  longer  period  of 
time 

to  The  owner  or  operator  of  an  emis¬ 
sion  source  under  a  bubble  shall  make 
available  copies  of  reports  to  the  commis¬ 
sioner  or  its  authorized  representatives 
upon  written  request,  at  any  reasonable 
time,  which  include  but  are  not  limited  to. 
the  nature,  specific  emission  points,  and 
total  quantities  of  all  emission 

( d  i  The  bubble  shall  not  exempt  any 
owner, 'operator  from  complying  with  any 
other  applicable  rule 

(cl  No  owner  or  operator  under  the 
bubble  is  relieved  the  responsibility  for 
achieving  and  maintaining  a  reduction  of 
emissions  as  expeditiously  as  practicable, 
but  no  later  than  the  compliance  dale 
required  under  the  applicable  regulation, 
unless  the  commissioner  grants  a  later 
compliance  date. 

( fl  VOL  emission  sources  subject  to  this 
rule  I  326  IAC  2-4)  shall  maintain  records 
which  include  as  a  minimum  all  data  and 
production  information  necessary  to  deter¬ 
mine  compliance  of  the  process,  equip¬ 
ment.  or  process  line  under  the  bubble 
This  shall  include,  but  not  be  limited  to 
the  following 

1 1 )  type  of  V'OC  materials  applied; 

(2)  VOC  content  of  materials  applied; 

(3)  amount  of  VOC  material  used;  and 

(4)  estimated  emission  rates 

326  I  AC  2-4-4  SIP  revisions 

Sec  4  (a)  The  following  types  of  bub¬ 
bles  shall  be  incorporated  in  the  permits 
and  submitted  to  US  EPA  as  SIP 

rev  isions 

(It  Bubbles  which  do  not  have  fixed 


emission  limitations  for  the  emission 
points  within  the  bubble  but  will  have 
single  overall  emission  limit  for  each  pollu¬ 
tant  for  the  entire  bubble. 

(2)  Bubbles  including  fugitive  emissions 
(defined  in  326  IAC  2-2-1). 

(3)  Bubbles  which  will  include  sources 
that  are  subject  to  a  federal  enforcement 
action.  Federal  enforcement  action  means 
an  order  issued  under  42  USC,  Section 
7413(a),  a  civil  action  under  42  USC, 
Section  7413(c).  a  notice  imposing  non- 
compliance  penalties  under  42  USC.  Sec¬ 
tion  7604, 

(4)  Bubbles  resulting  in  extension  of 
compliance  dates. 

(5)  Bubbles  not  exempt  from  dispersion 
modeling  under  326  IAC  2— 4— 2(a)(4)(A) 
and  326  IAC  2-4-2<a)(4)( B). 

326  IAC  2-4-5  Public  notice;  comment 
procedure 

Sec  5  All  bubble  submittals  shall  be 
subject  to  public  notice  and  comment  pro¬ 
cedures  as  specified  ;n  326  IAC 
2- 1  -5(a)(  1 )  and  326  IAC  2-l-5(a)(3). 
and  in  the  Clean  Air  Act,  42  USC.  Sec¬ 
tion  7410(a)(2)(H).  All  bubble  proposals 
received  by  the  state  shall  be  submitted  to 
the  L.S.  EPA  for  its  comments.  However, 
only  the  bubbles  submitted  to  the  L.S. 
F.P.A  pursuant  to  326  IAC  2-4-4  shall 
constitute  SIP  revisions.  All  bubbles  ap¬ 
proved  by  the  commissioner  will  become 
effective  after  thev  are  approved  b\  L.S 
EPA 

326  IAC  2-4-6  Effect  of  future  emis¬ 
sion  limitation  requirements 

Sec.  6  Should  a  new  or  more  restrictive 
emission  limitation,  as  required  by  the 
board,  become  applicable  to  any  source 
included  in  a  bubble  under  this  rule  (326 
IAC  2-4)  the  source's  permit  shall  be 
modified  to  demonstrate  reductions  in  to¬ 
tal  bubble  emissions  equal  to  the  reduction 
required  by  the  new  emission  standards. 

326  IAC  2-4-7  Enforceability 

Sec.  7.  All  bubbles  shall  be  enforced  by 
the  department  and  may  be  enforced  by 
the  U  S.  EPA  as  part  of  the  SIP 

ARTICLE  3.  MONITORING 
REQUIREMENTS 

Rule  I.  Continuous  Monitoring  of 
Emissions 

326  IAC  3-1-1  Applicability  of  rule 

Sec  I  (a)  Sources  in  the  following 
categories  shall  continuously  monitor  and 
record  emissions  of  air  pollutants  in  ac¬ 


cordance  with  this  rule  (326  IAC  3-1) 

(1)  Fossil  fuel-fired  steam  generators  of 
greater  than  two  hundred  fifty  (250)  mil¬ 
lion  Btu  per  hour  heat  input  capacity. 

(2)  Nitric  acid  plants  of  greater  than 
three  hundred  (300)  tons  per  day  produc¬ 
tion  capacity,  the  production  capacity  be¬ 
ing  expressed  at  one  hundred  percent 
(100'r)  acid 

(3)  Sulfuric  acid  plants  of  greater  than 
three  hundred  (300)  tons  per  day  produc¬ 
tion  capacity,  the  production  capacity  be¬ 
ing  expressed  at  one  hundred  percent 
( I00T-)  acid 

(4)  Petroleum  refinery  catalyst  regen¬ 
erators  for  fluid  bed  catalytic  cracking 
units  of  greater  than  twenty  thousand 
(20.000)  barrels  (eight  hundred  forty 
thousand  (840.000)  gallons)  per  day  fresh 
feed  capacity . 

(b)  Other  monitoring  requirements  are 
contained  in  326  IAC  2-1 -3(h)  and  326 
IAC'  7-1. 

326  IAC  3-1-2  Compliance  date 

Sec.  2  All  sources  must  be  in  compli¬ 
ance  w  ith  this  rule  t  326  I  AC  3-  I  )  bv  Julv 
I.  1978 

326  IAC  3-1-3  Scope  of  rule 

Sec  3.  This  rule  (326  I  AC  3- 1 1  sets 
forth  the  minimum  requirements  for  con¬ 
tinuous  emission  monitoring  and  record¬ 
ing  These  requirements  include  the  source 
categories  to  be  affected;  emission  moni¬ 
toring.  recording,  and  reporting  require¬ 
ments  for  those  sources;  performance 
specifications  for  accuracy,  reliability,  and 
durability  to  acceptable  monitoring  sys¬ 
tems;  and  techniques  to  convert  emission 
data  to  units  of  the  applicable  state  emis¬ 
sion  standard.  Such  data  must  be  reported 
to  the  commissioner  as  an  indication  of 
whether  proper  maintenance  and  operat¬ 
ing  procedures  are  being  utilized  by  source 
operators  to  maintain  emission  levels  at  or 
below  emission  standards  Such  data  may 
be  used  directly  or  indirectly  for  compli¬ 
ance  determination  or  any  other  purpose 
deemed  appropriate  by  the  commissioner 

326  IAC  3-1-4  Monitoring  require¬ 
ments  for  applicable  pollutants 

Sec.  4.  (a)  The  owner  or  operator  of  an 
emission  source  in  a  category  listed  in  this 
rule  (326  IAC  3-1 )  shall; 

( I )  install,  calibrate,  operate,  and  main¬ 
tain  all  monitoring  equipment  necessary 
for  continuously  monitoring  the  pollutants 
specified  in  this  rule  (326  IAC  3-1)  for 
the  applicable  source  category,  and 
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(2)  complete  the  installation  and  per¬ 
formance  tests  of  such  equipment  and  be¬ 
gin  monitoring  and  recording  by  July  I, 
1978. 

(b)  The  source  categories  and  the  re¬ 
spective  monitoring  requirements  are  list¬ 
ed  below: 

( 1 )  Fossil  fuel-fired  steam  generators,  as 
specified  in  326  IAC  3-l-8(l),  shall  be 
monitored  for  opacity,  nitrogen  oxides 
emissions,  sulfur  dioxide  emissions,  and 
oxygen  or  carbon  dioxide. 

(2)  Fluid  bed  catalytic  cracking  unit 
catalyst  regenerators,  as  specified  in  326 
IAC  3- 1-8(4),  shall  be  monitored  for 
opacity . 

(3)  Sulfuric  acid  plants,  as  specified  in 
326  IAC  3-I-8(3).  shall  be  monitored  for 
sulfur  dioxide  emissions. 

(4)  Nitric  acid  plants,  as  specified  in 
326  IAC  3-1-8(21.  shall  be  monitored  for 
nitrogen  oxides  emissions. 

326  IAC  3-1-5  Monitoring  require¬ 
ments;  exemptions 

Sec  5.  Exemptions  from  the  monitoring 
requirements  of  326  IAC  3-1-4  shall  be 
granted  by  the  commissioner  to  any  source 
w  h ic h  is 

(  I  )  subject  to  new  source  performance 
standards  promulgated  in  40  CFR  60, 
pursuant  to  Section  1  1  I  of  the  Clean  Air 
Act.  or 

( 2 )  not  subject  to  an  applicable  emission 
standard  of  the  slate  implementation  plan 
(SIP),  or 

(3)  scheduled  for  retirement  by  October 
6.  1980.  presided  that  adequate  evidence 
and  guarantees  are  presided  that  clearly 
show  that  the  source  will  cease  operations 
prior  to  such  dale. 

326  IAC  3-1-6  Extensions  of  time 

Sec  6  Extensions  of  the  time  provided 
for  installation  of  monitors  may  be  grant¬ 
ed  by  the  board  for  facilities  unable  to 
meet  the  prescribed  timeframe  (compli¬ 
ance  by  July  I,  1978)  provided  the  owner 
or  operator  of  such  facility  demonstrates 
that  good  faith  efforts  have  been  made  to 
obtain  and  install  such  devices  within  such 
prescribed  timeframe 

326  IAC  3-1-7  Monitoring  system  mal¬ 
function;  report 

Sec  7  When  a  malfunction  of  any 
monitoring  system  lasts  more  than  one  (I) 
hour,  the  commissioner  or  the  commission¬ 
er's  appointed  representative  shall  be  noti¬ 
fied  by  telephone,  or  telegraph,  as  soon  as 
practicable  but  in  no  event  later  than  four 


(4)  daytime  business  hours  after  the  be¬ 
ginning  of  said  occurrence.  Information  of 
the  scope  and  expected  duration  of  the 
malfunction  shall  be  provided.  A  tempo¬ 
rary  exemption  from  the  monitoring  and 
reporting  requirement  of  this  rule  (326 
IAC  3-1)  may  be  granted,  provided  that 
the  owner  or  operator  shows,  to  the  satis¬ 
faction  of  the  commisrioner,  that  the  mal¬ 
function  was  unavoidable  and  is  being  re¬ 
paired  as  expeditiously  as  practicable 

326  IAC  3-1-8  Minimum  monitoring 
requirements 

Sec.  8.  The  sources  listed  in  326  IAC  3- 
1-4  shall,  as  a  minimum,  meet  the  follow¬ 
ing  basic  requirements: 

(I)  Each  fossil  fuel-fired  steam  gener¬ 
ator,  except  as  provided  in  the  following 
subparagraphs,  with  an  annual  average 
capacity  factor  of  greater  than  thirty  per¬ 
cent  (30%).  as  reported  to  the  Federal 
Power  Commission  for  calendar  year  1974 
or  as  otherwise  demonstrated  to  the  com¬ 
missioner  by  the  owner  or  operator,  shall 
conform  with  the  following  monitoring  re¬ 
quirements  when  such  facility  is  subject  to 
an  emission  standard  of  the  SIP  for  the 
pollutant  in  question. 

(A)  A  continuous  monitoring  system  for 
the  measurement  of  opacity  which  meets 
the  performance  specifications  of  326  IAC 
3-1  -9(  I  )(A)  of  this  rule  shall  be  installed, 
calibrated,  maintained,  and  operated  in 
accordance  with  the  procedures  of  this 
rule  (326  IAC  3-1)  by  the  owner  or  opera¬ 
tor  of  any  such  steam  generator  of  greater 
than  two  hundred  fifty  (250)  million  BTU 
per  hour  heat  input  except  where: 

(i)  gaseous  fuel  is  the  only  fuel  burned; 
or 

(ii)  oil  or  a  mixture  of  gas  and  oil  are 
the  only  fuels  burned  and  the  source  is 
able  to  comply  with  326  IAC  5-1  ant)  326 
IAC  6-2  without  utilization  of  particulate 
matter  collection  equipment,  and  where 
the  source  has  never  been  found,  through 
any  administrative  or  judicial  proceedings, 
to  be  in  violation  of  326  IAC  5-1. 

(B)  a  continuous  monitoring  system  for 
the  measurement  of  sulfur  dioxide  which 
meets  the  performance  specifications  of 
326  IAC  3-l-9(l)(C)  shall  be  installed, 
calibrated,  maintained,  and  operated  on 
any  fossil  fuel-fired  steam  generator  of 
greater  than  two  hundred  fifty  (250)  mil¬ 
lion  BTU  per  hour  heat  input  which  has 
installed  sulfur  dioxide  pollutant  control 
equipment. 


(C)  A  continuous  monitoring  system  for 
the  measurement  of  nitrogen  oxides  which 
meets  the  performance  specifications  of 
326  IAC  3- 1  -9(  1 )( B)  shall  be  installed, 
calibrated,  maintained,  and  operated  on 
fossil  fuel-fired  steam  generators  or  great¬ 
er  than  one  thousand  (1,000)  million  BTU 
per  hour  heat  input  when  such  facility  is 
located  in  an  air  quality  control  region 
(AQCR)  where  the  administrator  of  the 
U.S.  EPA  has  specifically  determined  that 
a  control  strategy  for  nitrogen  dioxide  is 
necessary  to  attain  the  national  standards, 
unless  the  source  owner  or  operator  dem¬ 
onstrates  during  source  compliance  tests 
as  required  by  the  commissioner  that  such 
a  source  emits  nitrogen  oxides  at  levels 
thirty  percent  (309c)  or  more  below  the 
emission  standard  set  forth  in  326  IAC  12. 

(D)  A  continuous  monitoring  system  for 

the  measurement  of  the  percent  oxygen  or 
carbon  dioxide  which  meets  l h»*  perform¬ 
ance  specifications  of  IAC 

3- 1 -9( I )(D)  or  326  IAC  3-l-9(l)(E) 
shall  be  installed,  calibrated,  operated, 
and  maintained  on  all  fossil  fuel-fired 
steam  generators  where  measurements  of 
oxygen  or  carbon  dioxide  in  the  flue  gas 
are  required  to  convert  either  sulfur  diox- 
•de  or  nitrogen  oxides  continuous  monitor¬ 
ing  data,  or  both,  to  units  of  the  emission 
standard  in  the  SIP 

(2)  Each  nitric  acid  plant  of  greater 
than  three  hundred  (300)  tons  per  day 
production  capacity,  the  production  capac¬ 
ity  being  expressed  as  one  hundred  per¬ 
cent  (100%)  acid,  located  in  an  AQCR 
where  the  administrator  of  the  U.S.  EPA 
has  specifically  determined  that  a  control 
strategy  for  nitrogen  dioxide  is  necessary 
to  attain  the  national  standard  shall  in¬ 
stall.  calibrate,  maintain,  and  operate  a 
continuous  monitoring  system  for  the  mea¬ 
surements  of  nitrogen  oxides  which  meets 
the  performance  specifications  of  326  IAC 
3- 1 -9(  1 )( B)  for  each  nitric  acid  produc¬ 
ing  facility  within  such  plant. 

(3)  Each  sulfuric  acid  plant  of  greater 
than  three  hundred  (300)  tons  per  day 
production  capacity,  the  production  capac¬ 
ity  being  expressed  as  one  hundred  per¬ 
cent  (100%)  acid,  shall  install,  calibrate, 
maintain,  and  operate  a  continuous  moni¬ 
toring  system  for  the  measurement  of  sul¬ 
fur  dioxide  which  meets  the  performance 
specifications  of  326  IAC  3- 1  — 9(  1  )(C)  for 
each  sulfuric  acid  producing  facility  with¬ 
in  such  plant. 
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(4)  Each  catalyst  regenerator  for  fluid 
bed  catalytic  cracking  units  of  greater 
than  twenty  thousand  (20,000)  barrels  per 
day  of  fresh  feed  capacity  shall  install, 
calibrate,  maintain,  and  operate  a  continu¬ 
ous  monitoring  system  for  the  measure¬ 
ment  of  opacity  which  meets  the  perform- 
ance  specifications  of  326  IAC 
3—  1  — 9(  I  )(A). 

326  IAC  3-1-9  Minimum  performance 
specifications;  alternative  procedures 

Sec.  9.  Owners  and  operators  of  moni¬ 
toring  equipment  installed  to  comply  with 
this  rule  (326  IAC  3-1)  except  as  pro¬ 
vided  in  subdivision  (2)  of  this  section 
shall  demonstrate  compliance  with  the  fol¬ 
lowing  performance  specifications. 

( 1 )  Performance  specifications:  The 
performance  specifications  set  forth  in  40 
CFR  60,  Appendix  B.  are  incorporated 
herein  by  reference,  and  shall  be  used  to 
determine  acceptability  of  monitoring 
equipment  installed  pursuant  to  this  rule 
(326  IAC  3-1)  except  that  where  refer¬ 
ence  is  made  to  the  “Administrator”  in  40 
CFR  60.  Appendix  B.  the  term  “commis¬ 
sioner"  should  be  inserted  for  the  purpose 
of  this  rule  (326  IAC  3-1).  Performance 
specifications  to  be  used  with  each  type  of 
monitoring  system  are  listed  below. 

(A)  Continuous  monitoring  systems  for 
measuring  opacity  shall  comply  with  Per¬ 
formance  Specification  I. 

(B)  Continuous  monitoring  systems  for 
measuring  nitrogen  oxides  shall  comply 
with  Performance  Specification  2. 

(C)  Continuous  monitoring  systems  for 
measuring  sulfur  dioxide  shall  comply 
with  Performance  Specification  2. 

(D)  Continuous  monitoring  systems  for 
measuring  oxygen  shall  comply  with  Per¬ 
formance  Specification  3. 

(E)  Continuous  monitoring  systems  for 
measuring  carbon  dioxide  shall  comply 
with  Performance  Specification  3. 

(2)  Any  source  which  has  purchased  an 
emission  monitoring  system(s)  prior  to 
September  11,  1974.  may  be  granted  an 
exemption  by  the  commissioner  from 
meeting  such  test  procedures  prescribed  in 
40  CFR  60.  Appendix  B,  for  a  period  not 
to  extend  past  October  1,  1981. 

(3)  For  nitrogen  oxides  monitoring  sys¬ 
tems  installed  on  fossil  fuel-fired  steam 
generators  the  pollutant  gas  used  to  pre¬ 
pare  calibration  gas  mixtures  (40  CFR  60, 
Section  2.1,  Performance  Specification  2, 
Appendix  B)  shall  be  nitrogen  oxide 


(NO).  For  nitrogen  oxides  monitoring  sys¬ 
tems  installed  in  nitric  acid  plants  the 
pollutant  gas  used  to  prepare  calibration 
gas  mixtures  (40  CFR  60,  Section  2.1, 
Performance  Specification  2,  Appendix  B) 
shall  be  nitrogen  dioxide  (NO,).  This  gas 
shall  also  be  used  for  daily  checks  under 
subdivision  (7)  of  this  section  as  applica¬ 
ble.  For  sulfur  dioxide  monitoring  systems 
installed  on  fossil  fuel-fired  steam  gener¬ 
ators  or  sulfuric  acid  plants  the  pollutant 
gas  used  to  prepare  calibration  gas  mix¬ 
tures  (40  CFR  60,  Section  2.1,  Perform¬ 
ance  Specification  2,  Appendix  B)  shall  be 
sulfur  dioxide  (SO2).  Span  and  zero  gases 
should  be  traceable  to  National  Bureau  of 
Standards  reference  gases  whenever  these 
reference  gases  are  available.  Every  six 
(6)  months  from  date  of  manufacture, 
span  and  zero  (0)  gases  shall  be  reana¬ 
lyzed  by  conducting  triplicate  analyses  us¬ 
ing  the  reference  methods  in  40  CFR  60. 
Appendix  A.  as  follows:  for  sulfur  dioxide, 
use  Reference  Method  6;  for  nitrogen  ox¬ 
ide.  ’  use  Reference  Method  7;  and  for 
carbon  dioxide  or  oxygen,  use  Reference 
Method  3.  The  gases  may  be  analyzed  at 
less  frequent  intervals  if  longer  shelf  lives 
are  guaranteed  by  the  manufacturer 

(4)  Cycling  times  include  the  total  time 
a  monitoring  system  requires  to  sample, 
analyze,  and  record  an  emission  measure¬ 
ment. 

(A)  Continuous  monitoring  systems  for 
measuring  opacity  shall  complete  a  mini¬ 
mum  of  one  (1)  cycle  of  operation  sam¬ 
pling,  analyzing,  and  data  recording  for 
each  successive  ten  (10)  second  period. 

(B)  Continuous  monitoring  systems  for 
measuring  oxides  of  nitrogen,  carbon  diox¬ 
ide,  oxygen,  or  sulfur  dioxide  shall  com¬ 
plete  a  minimum  of  one  (1)  cycle  of  oper¬ 
ation  (sampling,  analyzing,  and  data 
recording)  for  each  successive  fifteen  (15) 
minute  period. 

(5)  All  continuous  monitoring  systems 
or  monitoring  devices  shall  be  installed 
such  that  representative  measurements  of 
emissions  or  process  parameters  (i.e.,  oxy¬ 
gen,  or  carbon  dioxide)  from  the  affected 
facility  are  obtained.  Additional  guidance 
for  location  of  continuous  monitoring  sys¬ 
tems  to  obtain  representative  samples  are 
contained  in  the  applicable  40  CFR  60. 
Performance  Specifications  of  Appendix 
B. 

(6)  When  the  effluents  from  two  (2)  or 
more  affected  facilities  of  similar  design 


and  operating  characteristics  are  com¬ 
bined  before  being  released  to  the  atmo¬ 
sphere,  the  commissioner  may  allow  moni¬ 
toring  systems  to  be  installed  on  the 
combined  effluent,  if  the  owner  or  opera¬ 
tor  shows  that  measurement  of  the  com¬ 
bined  effluents  is  at  least  as  accurate  as 
simultaneous  measurement  of  each  efflu¬ 
ent  prior  to  their  combining  in  their  com¬ 
mon  stack. 

(7)  Owners  or  operators  of  all  continu¬ 
ous  monitoring  systems  installed  in  ac¬ 
cordance  with  the  requirements  of  this 
rule  (326  IAC  3-1)  shall  record  the  zero 
(0)  and  span  drift  in  accordance  with  the 
method  prescribed  by  the  manufacturer  of 
such  instruments;  subject  the  instruments 
to  the  manufacturer’s  recommended  zero 
(0)  and  span  check  at  least  once  daily 
unless  the  manufacturer  has  recommend¬ 
ed  adjustments  at  shorter  intervals,  in 
which  case  such  recommendations  should 
be  followed;  adjust  the  zero  (01  and  span 
whenever  the  twenty-four  (24)  hour  zero 
(0)  drift  or  twenty-four  (24)  hour  calibra¬ 
tion  drift  limits  of  the  applicable  perform¬ 
ance  specifications  in  40  CFR  60.  Appen¬ 
dix  B  are  exceeded:  and  adjust  continuoui. 
monitoring  systems  referenced  by  subsec¬ 
tion  (2)  of  this  section  whenever  the  twen¬ 
ty-four  (24)  hour  calibration  drift  exceeds 
ten  percent  (I0rc)  of  the  emission 
standard 

(8)  Instrument  span  should  be  approxi¬ 
mately  two  hundred  percent  (2001-)  of  the 
expected  instrument  data  display  output 
corresponding  to  the  emission  standard  for 
the  source. 

(9)  Alternative  procedures  and  require¬ 
ments: 

(A)  Alternative  locations  for  installing 
continuous  monitoring  systems  or  monitor¬ 
ing  devices  may  be  approved  by  the  com¬ 
missioner  when  the  owner  or  operator  can 
demonstrate  that  installation  at  alterna¬ 
tive  locations  will  enable  accurate  and 
representative  measurements. 

(B)  Alternative  procedures  for  perform¬ 
ing  calibration  checks  may  be  approved  by 
the  commissioner  when  the  owner  or  oper¬ 
ator  can  demonstrate  that  such  alternate 
procedures  will  still  result  in  meeting  the 
specifications  set  forth  in  tables  1.1  for 
opacity.  2.1  for  sulfur  dioxide  and  nitro¬ 
gen  oxides,  and  3.1  for  oxygen  and  carbon 
dioxide,  as  contained  in  40  CFR  60,  Ap¬ 
pendix  B. 

(C)  Alternative  continuous  monitoring 
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systems  that  do  not  meet  the  spectral  re¬ 
sponse  requirements  in  40  CFR  60,  Per¬ 
formance  Specification  1,  Appendix  B,  but 
adequately  demonstrate  a  definite  and 
consistent  relationship  between  their  mea¬ 
surements  and  the  opacity  measurement 
of  a  system  complying  with  the  require¬ 
ments  in  Performance  Specification  1  may 
be  approved  by  the  commissioner.  The 
commissioner  may  require  that  such  dem¬ 
onstration  be  performed  for  each  affected 
facility. 

326  IAC  3-1-10  Minimum  data  report¬ 
ing  requirements;  retention  of  records 

Sec.  10  (a)  Owners  or  operators  of 
facilities  required  to  install  continuous 
monitoring  systems  shall  submit  a  written 
report  of  excess  emissions  for  each  calen¬ 
dar  quarter  and  the  nature  and  cause  of 
the  excess  emissions,  if  known  The  aver¬ 
aging  periods  used  for  data  reporting  shall 
be  six  (6)  minutes  for  opacity  and  three 
(3)  hours  for  gaseous  measurements.  The 
required  report  shall  include,  as  a  mini¬ 
mum.  the  data  stipulated  in  this  rule  (326 
IAC  3-1). 


(b)  For  opacity  measurements,  the  sum¬ 
mary  shall  consist  of  the  magnitude  in 
actual  percent  opacity  of  all  six  (6)  minute 
averages  of  opacity  greater  than  forty  per¬ 
cent  (40%)  opacity  for  each  hour  of  oper¬ 
ation  of  the  facility.  Average  values  may 
be  obtained  by  integration  over  six  (6) 
minutes  or  by  arithmetically  averaging  a 
minimum  of  four  (4)  equally  spaced,  in¬ 
stantaneous,  opacity  measurements  per 
minute. 

(c)  For  gaseous  measurements  the  sum¬ 
mary  shall  consist  of  emission  averages,  in 
units  of  the  applicable  standard  for  each 
three  (3)  hour  period  during  which  the 
applicable  standard  was  exceeded. 

(d)  The  date  and  time  identifying  each 
period  during  which  the  continuous  moni¬ 
toring  system  was  inoperative,  except  for 
zero  (0)  and  span  checks,  and  the  nature 
of  system  repair  of  adjustments  shall  be 
reported.  The  commissioner  may  require 
proof  of  continuous  monitoring  system 
performance  whenever  system  repairs  of 
adjustments  have  been  made. 

(e)  When  no  excess  emissions  have  oc¬ 


curred  and  the  continuous  monitoring  sys- 
tcm(s)  has  not  been  inoperative,  repaired 
or  adjusted,  such  information  shall  be  in¬ 
cluded  in  the  report. 

(0  Owners  or  operators  of  affected  fa¬ 
cilities  shall  maintain  a  file  of  all  informa¬ 
tion  reported  in  the  quarterly  summaries, 
and  all  other  data  collected  either  by  the 
continuous  monitoring  system  or  as  neces¬ 
sary  to  convert  monitoring  data  to  the 
units  of  the  applicable  standard  for  a  mini¬ 
mum  of  two  (2)  years  from  the  date  of 
collection  of  such  data  or  submission  of 
such  summaries. 

326  IAC  3-1-11  Reduction;  conversion 
factors 

Sec.  1 1 .  Owners  or  operators  of  affected 
facilities  shall  use  the  following  proce¬ 
dures  for  converting  monitoring  data  to 
units  of  the  standard  where  necessary  . 

(I)  For  fossil  fuel-fired  steam  gener¬ 
ators  the  following  procedures  shall  be 
used  to  convert  gaseous  emission  monitor¬ 
ing  data  in  parts  per  million  (ppm)  to 
pounds  per  million  BTU  where  necessary 


(A)  When  the  owner  or  operator  of  a  fossil  fuel- 
fired  steam  generator  elects  under  326  IAC 
3-l-8(l)  to  measure  oxygen  in  the  flue  gases,  the 
measurements  of  the  pollutant  concentration  and 
oxygen  shall  be  on  a  dry  basis  and  the  following 
conversion  procedure  used: 

E  =  CF  (20.9) 

(20.9  -  CU 

(B)  When  the  owner  or  operator  elects  under 
326  IAC  3-l-8(l)  to  measure  carbon  dioxide  in  the 
flue  gases,  the  measurement  of  the  pollutant  con¬ 
centration  and  the  carbon  dioxide  concentration 
shall  each  be  on  a  consistent  basis  (wet  or  dry)  and 
the  following  conversion  procedure  used: 

F  =  CFc  (100) 

(%  C02) 

(C)  When  the  owner  or  operator  elects  under 
326  IAC  3-l-8(l)  to  measure  sulfur  dioxide  or 
nitrogen  oxides  in  the  flue  gases,  the  measure¬ 
ment  of  the  pollutant  concentration  and  the  sulfur 
dioxide  and/or  the  nitrogen  oxides  concentra¬ 
tion^)  shall  each  be  on  a  wet  basis  and  the  follow¬ 
ing  conversion  procedure  used  except  where  wet 
scrubbers  are  employed  or  where  moisture  is  oth¬ 
erwise  added  to  the  stack  gases: 


E  =  CWSFW  (20.9) 

(20. 9(  1-B  wa)-%02ws) 

(D)  When  the  owner  or  operator  elects  under 
325  IAC  3-l-8(l)  to  measure  sulfur  dioxide  or 
nitrogen  oxides  in  the  flue  gases,  the  measure¬ 
ment  of  the  pollutant  concentration  and  the  sulfur 
dioxide  and/or  the  nitrogen  oxides  concentra¬ 
tion^)  shall  each  be  on  a  wet  basis  and  the  follow¬ 
ing  conversion  procedure  used  where  wet 
scrubbers  or  moisture  is  otherwise  present  in  the 
stack  gases,  provided  water  vapor  content  of  the 
stack  gas  is  measured  at  least  once  every  fifteen 
(15)  minutes  at  the  same  point  as  the  pollutant  and 
oxygen  measurements  are  made: 

E  =  CWSF  (20.9) 

(20.9(l-Bu.J-%O2wJ 

(E)  The  values  used  in  the  equations  under  this 
section  are  derived  as  follows: 

Cws  =  pollutant  concentration  at  stack  condi¬ 
tions,  g/wsem  (grams/wet  standard  cubic 
meter),  Ib/wscm  (pounds/wet  standard  cubic 
meter),  determined  by  multiplying  the  average 
concentration  (ppm)  for  each  one  (1)  hour  period 
by  4.15  x  10-5  Mg/wscm  per  ppm  (2.59  x  10  9  M 
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lb/wscm  per  ppm)  where  M  is  pollutant 
molecular  weight,  g/g- mole  (lb/lb-mole). 

M  =  64.07  for  sulfur  dioxide  and  46. 01  for  nitro¬ 
gen  oxides. 

C  =  as  above  but  measured  in  terms  of  pounds/ 
dry  standard  cubic  meter  (lb/dscm)  or  grams/ 
dry  standard  cubic  meter  (g/dscm). 

F,FC  =  a  factor  representing  a  ratio  of  the 
volume  of  dry  flue  gases  generated  to  the  cal¬ 
orific  value  of  the  fuel  combusted  (F),  and  a 
factor  representing  a  ratio  of  the  volume  of 
carbon  dioxide  generated  to  the  calorific  value 
of  the  fuel  combusted  (Fc),  respectively.  Values 
of  F  and  Fc  are  given  in  40  CFR  60,  Section 
60.45(f),  as  applicable. 

Fw  =  a  factor  representing  a  ratio  of  the  vol¬ 
ume  of  wet  flue  gases  generated  to  the  calorific 
value  of  the  fuel  combusted.  Values  of  Fw.  are: 

(i)  For  anthracite  coal  as  classified  according 
to  A.S.T.M.  D388-66,  Fw  =  1.188  wscm/million 


calories  (10580  wscf/million  BTU). 

(ii)  For  sub-bituminous  and  bituminous  coal 
as  classified  according  to  A.S.T.M.  D388-66, 
Fw  =  1.200  wscm/million  calories  (10680  wscf/ 
million  BTU). 

(iii)  For  liquid  fossil  fuels  including  crude, 
residual,  and  distillate  oils,  Fw  =  1.164  wsem/ 
million  calories  (10360  wscf/million  BTU). 

(iv)  For  gaseous  fossil  fuels:  for  natural  gas, 
Fw  =  1.196  wscm/million  calories  (10650)  wscf/ 
million  BTU;  for  propane,  Fw  =  1.150  wscm. 
million  calories  (10240  wscf/million  BTU);  for 
butane,  Fw  =  1.172  wscm/million  calories 
(10430  wscf/million  BTU). 

Bwa  =  proportion  by  volume  of  water  vapor  in 
the  ambient  air. 

Bws  =  proportion  by  volume  of  water  vapor  in 
the  stack  gas. 

%02,  %C02  =  Oxygen  or  carbon  dioxide  vol¬ 
ume  (expressed  as  percent)  determined  with 
equipment  specified  under  326  IAC  3-1-8. 

E  =  pollutant  emission,  lb/million  BTU. 


(2)  For  sulfuric  acid  plants  the  owner  or 
operator  shall: 

(A)  establish  a  conversion  factor  three 

(3)  times  daily  according  to  the  proce¬ 
dures  of  40  CFR  60,  Section  60.84(b); 

(B)  multiply  the  conversion  factor  by 
the  average  sulfur  dioxide  concentration  in 
the  flue  gases  to  obtain  average  sulfur 
dioxide  emissions  in  Ib/ton;  and 

(C)  report  the  average  sulfur  dioxide 
emission  for  each  three  (3)  hour  period  in 
excess  of  the  emission  standard  set  forth  in 
326  IAC  7-1,  in  the  quarterly  summary. 

(3)  For  nitric  acid  plants  the  owner  or 
operator  shall: 

(A)  establish  a  conversion  factor  ac¬ 
cording  to  the  procedures  of  40  CFR  60, 
Sectior  60.73(b); 

(B)  multiply  the  conversion  factor  by 
the  average  nitrogen  oxides  concentration 
in  the  flue  gases  to  obtain  nitrogen  oxides 
emissions  in  Ib/ton; 

(C)  report  the  average  nitrogen  oxides 
for  each  averaging  period  in  excess  of  the 
emission  standard  set  forth  in  326  IAC  1 2, 
in  the  quarterly  summary. 

(4)  Alternate  data  reporting  and  reduc¬ 
tion  procedures: 


(A)  Alternate  procedures  for  computing 
emission  averages  that  do  not  require  inte¬ 
gration  of  data  may  be  approved  by  the 
commissioner  if  the  owner  or  operator 
shows  that  his  procedures  are  at  least  as 
accurate  as  those  in  this  rule  (326  IAC 
3-1). 

(B)  Alternative  methods  of  converting 
pollutant  concentration  measurements  to 
units  of  the  emission  standard  may  be 
approved  by  the  commissioner  if  the  own¬ 
er  or  operator  shows  that  his  procedures 
are  at  least  as  accurate  as  those  in  this 
rule  (326  IAC  3-2). 

Rule  2.  Source  Sampling  Procedures 

326  IAC  3-2-1  Applicability 

Sec.  1.  This  rule  (326  IAC  3-2)  applies 
to  any  emissions  testing  performed  in  the 
state  to  determine  compliance  with  appli¬ 
cable  emission  limits  contained  in  this  title 
(326  IAC),  or  for  any  other  purpose  re¬ 
quiring  review  and  approval  by  the 
commissioner. 

326  IAC  3-2-2  Federal  test  procedures; 
adoption 

Sec.  2.  Emissions  tests  subject  to  this 
rule  (326  IAC  3-2)  shall  be  conducted  in 
accordance  with  the  procedures  and  analy¬ 


sis  methods  specified  in  40  CFR  60.  Ap¬ 
pendix  A  and  40  CFR  61,  Appendix  B. 
Such  test  methods,  equipment,  calibration 
requirements,  and  analysis  must  be  strict¬ 
ly  followed  unless  otherwise  approved  by 
the  commissioner. 

326  IAC  3-2-3  Privately  conducted  pro¬ 
tocol  tests;  prior  approval,  form 

Sec.  3.  (a)  When  a  test  is  to  be  per¬ 
formed  by  any  person  other  than  staff,  a 
test  protocol  form  shall  be  completed  and 
received  by  the  commissioner  no  later  than 
thirty-five  (35)  days  prior  to  the  intended 
test  date.  Such  test  protocol  shall  be  on  a 
form  approved  by  the  commissioner  Any 
special  or  unique  information  relative  to 
the  scheduled  test  shall  be  included  with 
the  form. 

(b)  After  evaluating  the  completed  test 
protocol  form,  the  commissioner  may; 

(1 )  Inspect  the  test  site. 

(2)  Require  additional  conditions,  in¬ 
cluding,  but  not  limited  to  the  following: 

(A)  Reasonable  modifications  to  the 
slack  or  duct  to  obtain  acceptable  test 
conditions. 

(B)  A  pretest  meeting  to  resolve  an 
acceptable  test  protocol. 
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(C)  Additional  tests  to  allow  for  adverse 
conditions  such  as  interferences,  non- 
steady  or  cyclic  processes, 

(D)  The  keeping  of  process  operating 
parameter  records,  operating  logs  or 
charts  during  the  test, 

(E)  Conditions  on  control  equipment 
operation  to  make  it  representative  of  fu¬ 
ture  normal  operation,  or 

(F)  The  recording  of  specified  control 
equipment  operating  parameters  during 
the  test. 

(c)  If  the  commissioner  requires  modifi¬ 
cations  to  the  test  methods,  analytical 
methods,  operational  parameters  or  other 
matters  included  in  the  test  protocol,  or  if 
a  pretest  meeting  is  required,  the  source 
operator  and  the  testing  firm  shall  be 
notified  by  letter  or  telephone  at  least 
twenty-five  (25)  days  prior  to  the  proposed 
test  date.  The  source  operator  will  receive 
notice  of  the  acceptability  of  the  test  pro¬ 
tocol  from  the  commissioner  within  ten 
(10)  days  of  its  receipt.  If  the  source 
operator  or  test  firm  desires  to  change  any 
previously  submitted  procedures  or  condi¬ 
tions.  the  commissioner  must  be  notified 
of  such  change  at  least  twenty-five  (25) 
days  prior  to  intended  test  date,  and  such 
changes  cannot  be  made  unless  approved 
by  the  commissioner  prior  to  the  test. 
Changes  in  the  lest  protocol  that  result 
from  emergency  conditions  must  be  ap¬ 
proved  by  an  authorized  on-site  staff 
member 

(d)  The  commissioner  reserves  the  right 
to  conduct  any  portion  of  the  reference 
method  tests.  In  such  case,  a  twenty-five 
(25)  day  notice  of  proper  test  procedures 
will  be  given  to  the  company  and  their 
testing  representative. 

(e)  The  source  operator  must  notify  the 
commissioner  of  the  actual  test  date  at 
least  two  (2)  weeks  prior  to  the  date 

326  I  AC  3-2-4  Required  testing  condi¬ 
tions;  calibration  of  instruments 
Sec.  4  (a)  Staff  may  observe  the  field 
test  procedures  and  plant  operation  during 
the  test. 

(b)  All  tests  shall  be  conducted  while 
the  source  is  operating  at  between  ninety- 
five  (95%)  to  one  hundred  percent  (100%) 
of  its  maximum  operating  capacity,  or 
under  other  capacities  or  conditions  speci¬ 
fied  and  approved  by  the  commissioner. 
For  the  purpose  of  this  rule  (326  IAC 
3-2),  maximum  operating  capacity  means 
the  maximum  design  capacity  of  the 


source  or  other  maximum  operating  ca¬ 
pacities  agreed  to  by  the  source  and  the 
commissioner. 

(c)  Sources  subject  to  376  IAC  1 2,  New 
Source  Performance  Standards,  shall  be 
tested  under  conditions  as  specified  in  the 
applicable  provision  therein. 

(d)  Calibration  results  of  the  various 
sampling  components  must  be  available 
for  examination  at  the  test  site.  The  infor¬ 
mation  must  include  dates,  methods  used, 
data  and  results.  All  components  requiring 
calibration  must  be  calibrated  within  sixty 
(60)  days  prior  to  the  actual  test  date. 
Post  test  calibrations  must  be  performed 
on  the  components  within  forty-five  (45) 
days  after  the  actual  test  date  or  before 
the  equipments'  next  field  use,  whichever 
comes  first.  Components  requiring  calibra¬ 
tion  are  listed  in  the  federal  test  methods 
specified  in  326  IAC  3-2-2.  Calibration 
need  not  be  done  between  tests  when  sev¬ 
eral  facilities  at  one  (I)  location  are  tested 
in  series,  as  long  as  the  units  are  calibrat¬ 
ed  prior  to  the  first  test  and  after  the  last 
test  in  the  series  which  is  conducted  at 
that  site. 

326  IAC  3-2-5  Test  results;  reports 

Sec.  5.  (a)  All  tests  shall  be  reported  to 
the  commissioner  in  the  form  of  a  test 
report  containing  the  following  informa¬ 
tion  (which  can  be  kept  confidential  upon 
request): 

(1)  Certification  by  team  leader  and 
reviewer. 

(2)  Introduction,  containing: 

(A)  dale  and  type  of  tests; 

(B)  type  of  process  and  control 
equipment; 

(C)  plant  name  and  location; 

(D)  purpose  of  test;  and 

(E)  test  participants  and  titles. 

(3)  Results  summary,  containing: 

(A)  tabulated  data  and  results  of  each 
test  run,  process  weight  rate  or  heat  input 
rate,  the  stack  gas  flow  rate,  the  measured 
emissions  given  in  units  consistent  with  the 
applicable  emission  limits,  and  the  visible 
emissions  or  average  opacity  readings;  and 

(B)  allowable  emission  rate. 

(4)  Process  information,  including: 

(A)  description  of  process  and  control 
device: 

(B)  process  flow  diagram; 

(C)  maximum  design  capacities; 

(D)  fuel  analysis  and  heat  value  for 
heat  input  rate  determination; 

(E)  process  and  control  equipment  oper¬ 


ating  conditions  during  tests; 

(F)  discussion  of  variations  from  normal 
plant  operations;  and 

(G)  stack  height,  exit  diameter,  volu¬ 
metric  flow  rate  (acfm),  exit  temperature, 
and  exit  velocity. 

(5)  Sampling  information,  including: 

(A)  description  of  sampling  methods 
used; 

(B)  brief  discussion  of  the  analytical 
procedures  with  justification  for  any  vari¬ 
ance  from  standard  procedures; 

(C)  specification  of  the  number  of  sam¬ 
pling  points,  time  per  point,  and  total 
sampling  time  per  run; 

(D)  cross  sectional  diagram  showing 
sampling  points,  diagram  showing  stack 
dimensions,  sampling  location  and  dis¬ 
tance  from  the  nearest  flow  disturbance 
upstream  and  downstream  of  the  sampling 
points;  and 

(E)  sampling  train  diagram. 

(6)  Appendix,  containing: 

(A)  sampling  and  analytical  procedures; 

(B)  results  and  calculations:  One  (I) 
complete  calculation  using  actual  data  for 
each  type  of  test  performed  must  be 
shown.  Results  must  be  stated  in  units 
consistent  with  the  applicable  emission 
limitation; 

(C)  raw  production  data  signed  by  plant 
official; 

(D)  photocopies  of  all  actual  field  data 
or  original  raw  field  data; 

(E)  laboratory  report  with  chain  of  cus¬ 
tody  shown; 

(F)  copies  of  all  calibration  data: 

(G)  applicable  regulations  showing 
emission  limitation;  and 

(H)  copies  of  visible  emissions  observa¬ 
tions  or  opacity  monitor  readings  (for  TSP 
tests). 

(b)  Unless  previously  agreed  to  in  writ¬ 
ing  by  the  commissioner,  all  test  reports 
must  be  received  by  the  commissioner 
within  forty-five  (45)  days  of  the  comple¬ 
tion  of  the  testing. 

326  IAC  3-2-6  Special  testing  proce¬ 
dures;  particulate  matter;  sulfur  dioxide; 
nitrogen  oxide;  volatile  organic  chemicals 

Sec.  6.  (a)  Particulate  matter  tests  shall 
be  conducted  in  accordance  with  the  fol¬ 
lowing  procedures: 

( 1 )  40  CFR  60,  Appendix  A,  Method  5. 
as  in  effect  on  December  2,  1981,  or  other 
procedures  approved  by  the  commissioner 
shall  be  used. 

(2)  Visible  emissions  (VE)  evaluation 
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shall  be  performed  in  conjunction  with  a 
particulate  emissions  test  by  a  qualified 
observer  in  accordance  with  the  proce¬ 
dures  contained  in  326  IAC  5-1-4.  VE 
readings  shall  be  continuously  recorded 
for  at  least  thirty  (30)  minutes  per  hour  of 
sampling  time  for  each  sampling  repeti¬ 
tion.  A  variance  frorr  this  requirement 
may  be  granted  by  the  on-site  staff  person 
for  one  (I)  repetition  only  and  provided 
that  adverse  conditions  exist  which  would 
invalidate  the  VE  readings.  Sources 
equipped  with  continuous  opacity  moni¬ 
tors  may  submit  the  monitor’s  instanta¬ 
neous  or  six  (6)  minute  integrated  read¬ 
ings  during  the  sampling  period,  in  lieu  of 
performing  VE  observations;  provided, 

(A)  The  monitoring  system  meets  the 
Performance  Specifications  Tests  I  as 
specified  in  40  CFR  60.  Appendix  B  as  in 
effect  on  December  2,  1981,  and 

(B)  The  monitor  readings  submitted 
with  the  test  include  a  zero  (0)  and  span 
calibration  check  at  the  start  and  end  of 
each  lest. 

(3)  At  least  three  (3)  repetitions  of  the 
test  must  be  performed  under  identical 
source  operating  conditions  unless  other¬ 
wise  allowed  by  the  commissioner. 

(4)  During  each  of  the  repetitions,  each 
sampling  point  shall  be  sampled  for  a 
minimum  of  two  (2)  minutes. 

(5)  The  total  test  time  per  repetition 
shall  be  no  less  than  sixty  (60)  minutes. 

(6)  The  total  sample  volume  per  repeti¬ 
tion  shall  be  no  less  than  thirty  (30)  dry- 
standard  cubic  feed  (dscf) 

(T)  The  total  particulate  weight  collect¬ 
ed  from  the  sampling  nozzle,  probe,  cy¬ 
clone  (if  used),  filter  holder  (front  half), 
filter  and  connecting  glassware  shall  be 
reported  Particulate  analysis  of  the  im- 
pinger  catch  is  not  required  unless  speci¬ 
fied  by  commissioner. 

(b)  Sulfur  dioxide  (SO;)  tests  shall  be 
conducted  in  accordance  with  the  follow¬ 
ing  procedures: 

(1)  40  CFR  60.  Appendix  A,  Method  6 
or  40  CFR  60,  Appendix  A.  Method  8,  as 
in  effect  on  December  2,  1981.  or  other 
procedures  approved  by  the  commissioner, 
shall  be  used 

(2)  At  least  three  (3)  repetitions  of  two 

(2)  samples,  each  of  40  CFR  60.  Appen¬ 
dix  A.  Method  6.  or  three  (3)  repetitions 
of  40  CFR  60,  Appendix  A,  Method  8, 
performed  under  identical  source  operat¬ 
ing  conditions,  shall  constitute  a  test. 


(3)  During  each  of  the  repetitions  for  40 
CFR  60,  Appendix  A,  Method  8,  each 
sampling  point  shall  be  sampled  for  a 
minimum  of  two  (2)  minutes. 

(4)  The  total  test  time  per  repetition 
shall  be  as  follows: 

(A)  40  CFR  60,  Appendix  A,  Method 
6:  a  minimum  of  twenty  (20)  minutes  per 
run  with  a  thirty  (30)  minute  interval 
between  each  run;  or 

(B)  40  CFR  60,  Appendix  A,  Method  8: 
a  minimum  of  sixty  (60)  minutes  per  run. 

(5)  The  total  sample  volume  per  repeti¬ 
tion  under  40  CFR  60,  Appendix  A, 
Method  8,  shall  be  no  less  than  forty  (40) 
dry  standard  cubic  feet  (dscf). 

(c)  Nitrogen  oxide  tests  shall  be  con¬ 
ducted  in  accordance  with  the  following 
procedures: 

(1) 40  CFR  60,  Appendix  A,  Method  7, 
as  in  effect  on  December  2,  1981,  or  other 
procedures  approved  by  the  commissioner, 
shall  be  used. 

(2)  At  least  three  (3)  repetitions  of  four 
(4)  samples  each  shall  constitute  a  test. 

(d)  Volatile  organic  compounds  (VOC) 
emissions  tests  shall  be  conducted  in  ac¬ 
cordance  with  the  following  procedures: 

(1)  40  CFR  60,  Appendix  A.  Method 
25.  as  in  effect  on  December  2.  1981.  or 
other  procedures  approved  by  the  commis¬ 
sioner,  shall  be  used  for  the  total  nonmeth- 
ane  organic  (TNMO)  emissions 

(2)  At  least  three  (3)  duplicate  samples 
must  be  collected  and  analyzed 

(3)  The  total  test  time  per  repetition 
shall  be  a  minimum  of  sixty  (60)  minutes. 

326  IAC  3-2-7  Invalidity  of  noncon¬ 
forming  tests 

Sec  7.  Any  tests  not  meeting  the  re¬ 
quirements  of  this  rule  (326  IAC  3-2)  are 
invalid  for  purposes  of  this  rule. 

326  IAC  3-2-8  Appeals 

Sec.  8  A  determination  by  the  commis¬ 
sioner  may  be  appealed  in  accordance 
with  1C  13-1-1-4(0  and  1C  4-21.5. 

ARTICLE  4.  BURNING 
REGULATIONS 

Rule  1.  Open  Burning 

326  IAC  4-I-I  Scope  of  rule 

Sec.  1.  The  requirements  of  this  rule 
(326  IAC  4-1)  establish  standards  for  the 
open  burning  of  material  which  would 
result  in  emissions  of  regulated  pollutants. 
This  rule  (326  IAC  4-1)  applies  every¬ 
where  in  the  state,  except  in  areas  where 


acts  permitted  by  326  IAC  4-1-3  or  au¬ 
thorized  by  variance  pursuant  to  326  IAC 
4-1-4  are  prohibited  by  other  state  or 
local  laws,  regulations,  or  ordinances. 

326  IAC  4-1-2  Prohibition  against  open 
burning 

Sec.  2.  No  persons  shall  open  burn  any 
material  except  as  provided  in  326  IAC 
4-1-3  or  326  IAC  4-1-4,  or  326  IAC 
4-1-5. 

326  IAC  4-1-3  Exemptions 

Sec.  3.  (a)  The  following  types  of  fires 
are  permitted: 

(1)  Fires  celebrating  Twelfth  Night 
Ceremonies. 

(2)  Fires  celebrating  school  pep  rallies 

(3)  Fires  celebrating  scouting  activities 

(4)  Fires  used  for  recreational  and  cook¬ 
ing  purposes,  i.e.,  camp  fires. 

(5)  Residential  burning;  where  resi¬ 
dence  contains  four  or  fewer  units  Burn¬ 
ing  shall  be  in  a  noncombuslible  container 
sufficiently  vented  to  induce  adequate  pri¬ 
mary  combustion  air  with  enclosed  sides,  a 
bottom,  and  a  mesh  covering  with  open¬ 
ings  no  larger  than  one-fourth  inch  ( 1  /4") 
square.  Burning  is  prohibited  in  apartment 
complexes  and  mobile  home  parks 

(6)  Farm  burning:  wood  products  de¬ 
rived  from  the  following  farm  matnte 
nance  operations: 

(A)  Burning  of  fence  rows  and  fields  or 
materials  derived  therefrom 

(B)  Burning  of  natural  growth  derived 
from  clearing  a  drainage  ditch. 

(C)  Burning  of  limbs  and  prunings.  but 
only  if  so  diseased  or  infected  as  to  present 
a  contamination  problem. 

(7)  Waste  oil  burning:  where  the  waste 
oil  has  been  collected  in  a  properly  con¬ 
structed  and  located  pit  as  prescribed  in 
310  IAC  7- 1  -37( A)  of  the  Division  of  Oil 
and  Gas.  Department  of  Natural  Re¬ 
sources.  Each  oil  pit  may  be  burned  once 
every  two  (2)  months  and  all  the  oil  must 
be  completely  burned  within  thirty  (30) 
minutes  after  ignition 

y8)  Department  of  natural  resources 
burning:  in  order  to  facilitate  ‘‘prescribed’ 
burning  on  DNR  controlled  properties  for 
wildlife  habitat  maintenance,  forestry  pur¬ 
poses.  and  natural  area  management. 

(9)  United  States  Department  of  the 
Interior  burning,  in  order  to  facilitate  a 
National  Park  Service  Fire  Management 
Plan  for  the  Indiana  Dunes  National 
Lakeshore. 

(b)  All  exemptions  under  subsection  (a) 
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of  this  section  shall  be  subject  to  the 
following: 

( 1 )  Only  wood  products  shall  be  burned 
unless  otherwise  stated  above. 

(2)  Fires  shall  be  attended  at  all  times 
until  completely  extinguished. 

(3)  If  fires  create  an  nuisance  or  a  fire 
hazard,  they  shall  be  extinguished. 

(4)  All  residential,  farm  and  waste  oil 
burning  shall  occur  during  daylight  hours 
during  which  the  fires  may  be  replenished, 
but  only  in  such  a  manner  that  nearly  all 
of  the  burning  material  is  consumed  by 
sunset 

(5)  No  burning  shall  be  conducted  dur¬ 
ing  unfavorable  meteorological  conditions 
such  as  temperature  inversions,  high 
winds,  air  stagnation,  etc. 

326  I  AC  4-1-4  Variances 

Sec  4  (a)  Burning  with  prior  apptoval 
of  the  commissioner  or  the  commissioner's 
designated  agent  may  be  authorized  for 
the  following 

( 1 )  Emergency  burning  of  spilled  petro¬ 
leum  products  when  all  reasonable  efforts 
to  recover  the  spilled  material  have  been 
made  and  failure  to  burn  would  result  in 
an  imminent  fire  hazard  or  water  pollu¬ 
tion  problem 

(2)  Burning  of  refuse  consisting  of  ma¬ 
terial  resulting  from  a  natural  disaster 

(3)  Burning  for  the  purpose  of  fire 
training 

(4)  Burning  of  natural  growth  derived 
trom  a  clearing  operation,  i  e  .  removal  of 
natural  growth  for  change  in  use  of  the 
land 

(5)  Burning  of  highly  explosive  or  other 
dangerous  materials  for  which  no  alterna¬ 
tive  disposal  method  exists  or  where  trans¬ 
portation  of  such  materials  is  impossible 

(b)  Burning  not  exempted  by  326  1AC 
4-1-3  may  be  permitted  with  prior  receipt 
of  a  variance  application  and  approval  of 
the  commissioner  or  the  commissioner's 
designated  agent. 

326  IAC  4-1-5  Liability  for  fire 

Sec.  5.  Any  person  who  allows  the  accu¬ 
mulation  or  existence  of  combustible  ma¬ 
terial  which  constitutes  or  contributes  to  a 
fire  causing  air  pollution  may  not  refute 
liability  for  violation  of  this  rule  (326  IAC 
4-1 )  on  the  basis  that  said  fire  was  set  bv 
vandals,  accidental,  or  an  act  of  God 

Rule  2.  Incinerators 
326  IAC  4-2-1  Applicability  of  rule 
Sec.  I  This  rule  (326  IAC  4-2)  estab¬ 
lishes  standards  for  the  use  of  incinerators 


which  emit  regulated  pollutants.  This  rule 
(326  IAC  4-2)  does  not  apply  to  inciner¬ 
ators  in  residential  units  consisting  of  four 
(4)  or  fewer  families.  All  other  inciner¬ 
ators  are  subject  to  this  rule  (326  IAC  4- 
2). 

326  IAC  4-2-2  Stationary  incinerators 

Sec.  2.  All  stationary  incinerators  shall: 

(1)  Consist  of  primary  and  secondary 
chambers  or  the  equivalent. 

(2)  Be  equipped  with  a  primary  burner 
unless  burning  wood  products. 

(3)  Comply  with  326  IAC  5-1  and  326 
IAC  2 

(4)  Be  maintained  properly  as  specified 
by  the  manufacturer  and  approved  by  the 
commissioner  or  the  commissioner's  desig¬ 
nated  agent. 

(5)  Be  operated  according  to  the  manu¬ 
facturer’s  recommendations  and  only  burn 
waste  approved  by  the  commissioner  or  its 
designated  agent. 

(6)  Comply  with  other  state  and/or  lo¬ 
cal  rules  or  ordinances  regarding  installa¬ 
tion  and  operation 

(7)  Be  operated  so  that  emissions  of 
hazardous  material  including,  but  not 
limited  to.  viable  pathogenic  bacteria,  dan¬ 
gerous  chemicals  or  gases,  or  noxious 
odors  arc  prevented 

(8)  Not  emit  particulate  matter  in  ex¬ 
cess  of  the  following 

(A)  Incinerators  with  a  maximum  re¬ 
fuse-burning  capacity  of  two  hundred 
(200)  or  more  pounds  per  hour:  0.3 
pounds  of  particulate  matter  per  one  thou¬ 
sand  (1 .000)  pounds  of  dry  exhaust  gas  at 
standard  conditions  corrected  to  fifty  per¬ 
cent  (50G )  excess  air 

(B)  All  other  incinerators:  0.5  pounds  of 
particulate  matter  per  one  thousand 
(1.000!  pounds  of  dry  exhaust  gas  at 
standard  conditions  corrected  to  fifty  per¬ 
cent  (50G)  excess  air. 

(9)  Not  create  a  nuisance  or  a  fire 
hazard.  If  any  of  the  above  result,  the 
burning  shall  be  terminated  immediately. 

326  fAC  4-2-3  Portable  incinerators 

Sec.  3  All  portable  incinerators  shall  be 
subject  to  the  following  conditions: 

( 1 )  Approval  of  the  commissioner  or  its 
designated  agent  must  be  obtained  prior  to 
operation  at  a  new  project  site. 

(2)  Only  wood  products  shall  be  burned. 

(3)  Merchantable  materia)  may  be  sal¬ 
vaged  where  practicable. 

(4)  The  local  health  department  shall 
be  notified  prior  to  any  burning. 


(5)  All  burning  shall  be  conducted  un¬ 
der  favorable  meteorological  conditions. 

(6)  Burning  shall  occur  during  daylight 
hours  and  all  material  shall  be  consumed 
by  sunset. 

(7)  If  burning  creates  an  air  pollution 
problem,  a  nuisance  or  a  fire  hazard,  the 
burning  shall  be  terminated  immediately. 

(8)  The  incinerator  shall  be  maintained 
and  operated  according  to  the  manufac¬ 
turer's  recommendations  and  in  a  manner 
approved  by  the  commissioner  or  its  desig¬ 
nated  agent. 

(9)  The  installation  and  operation  of 
such  an  apparatus  shall  comply  with  all 
other  state  and/or  local  rules  or 
ordinances. 

(10)  A  portable  incinerator  shall  com- 
plv  with  both  326  IAC  5-1  and  326  IAC 
2. 

ARTICLE  5.  OPACITY  RECITATIONS 

Rule  I.  Opacity  Limitations 

326  l.AC  5-1-1  Applicability  of  rule 

Sec  I  (at  This  rule  (326  IAC  5-1) 
shall  apply  to  all  visible  emissions  (not 
including  condensed  water  vapor)  emitted 
by  or  from  any  facility  or  source  except 
those  sources  or  facilities  for  which  specif¬ 
ic  visible  emission  limitations  are  estab¬ 
lished  b\  326  I  AC  II.  326  IAC  1 2.  or  326 
IAC  6 

(1)  The  requirements  of  326  1  \C 
5- I -2(a)(1)  shall  apply  to  sources  or  fa¬ 
cilities  located  in  attainment  areas  for  par¬ 
ticulate  matter,  designated  in  326  IAC 
1-4 

(2)  The  requirements  of  326  IAC 
5- 1 -2(a)(2)  shall  apply  io  sources  or  fa¬ 
cilities  located  in  nonaUainmetu  areas  for 
particulate  matter  as  designated  in  3"'6 
IAC  1-4 

326  IAC  5-1-2  Visible  emission 
limitations 

Sec.  2  (a)  Visible  emissions  from  any 
source  or  facility  shall  not  exceed  anv  of 
the  following  limitations.  Unless  otherwise 
stated,  all  visible  emissions  shall  be  ob¬ 
served  in  accordance  with  the  procedures 
set  forth  in  326  IAC  5-1-4: 

(1)  Sources  or  facilities  of  visible  emis¬ 
sions  located  in  attainment  areas  for  par¬ 
ticulate  matter  shall  meet  the  following 
limitations: 

(A)  Visible  emissions  shall  not  exceed, 
an  average  of  forty  percent  (40(7)  opacity 
in  twenty-four  (24)  consecutive  readings. 
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(B)  Visible  emissions  shall  not  exceed 
sixty  percent  (60%)  opacity  for  more  than 
a  cumulative  total  of  fifteen  (IS)  minutes 
(sixty  (60)  readings)  in  a  six  (6)  hour 
period. 

(2)  Sources  or  facilities  of  visible  emis¬ 
sions  located  in  nonattainment  areas  shall 
meet  the  following  limitations: 

(A)  Visible  emissions  shall  not  exceed, 
an  average  of  thirty  percent  (30%)  opacity 
in  twenty-four  (24)  readings. 

(B)  Visible  emissions  shall  not  exceed 
sixty  percent  (60%)  opacity  for  more  than 
a  cumulative  total  of  fifteen  (IS)  minutes 
(sixty  (60)  readings)  in  a  six  (6)  hour 
period. 

(3)  Sources  and  facilities  of  visible 
emissions  located  in  both  attainment  or 
nonattainment  areas,  for  which  an  alter¬ 
nate  visible  emission  limitation  has  been 
established  pursuant  to  326  1AC  5-l-5(b), 
shall  comply  with  said  limitations  in  lieu 
of  the  limitations  set  forth  in  subsection 

(a)(1)  and  (a)(2)  of  this  section. 

326  IAC  5-1-3  Temporary  exemptions 

Sec  3.  (a)  Boiler  startup  and  shutdown: 
When  building  a  new  fire  in  a  boiler,  or 
shutting  down  a  boiler,  visible  emissions 
may  exceed  the  applicable  opacity  limit 
established  in  326  IAC  5- 1 -2(a):  how¬ 
ever.  visible  emissions  shall  not  exceed  an 
average  of  sixty  percent  (60%)  opacity 
and  emissions  in  excess  of  the  applicable 
opacity  limit  shall  not  continue  for  more 
than  ten  (10)  continuous  minutes  on  one 
( 1 )  occasion  in  any  twenty-four  (24)  hour 
period. 

(b)  Cleaning  boilers:  When  removing 
ashes  from  the  fuel  bed  or  furnace  in  a 
boiler  or  blowing  tubes,  visible  emissions 
may  exceed  the  applicable  opacity  limit 
established  in  326  IAC  5—  1  -2(a)  however, 
visible  emissions  shall  not  exceed  sixty 
percent  (60%)  opacity  and  visible  emis¬ 
sions  in  excess  of  the  applicable  opacity- 
limit  shall  not  continue  for  more  than  five 
(5)  continuous  minutes  on  one  (1)  occa¬ 
sion  in  any  sixty  (60)  minute  period.  Such 
emissions  shall  not  be  permitted  on  more 
than  three  (3)  occasions  in  any  twelve 
(12)  hour  period. 

(c)  Facilities  not  temporarily  exempted 
by  subsections  (a)  and  (b)  of  this  section 
may  be  granted  special  temporary  exemp¬ 
tions  by  the  commissioner  of  the  same 
duration  and  type  authorized  therein  pro¬ 
vided  that  the  facility  proves  to  the  satis¬ 
faction  of  the  commissioner  that  said  ex¬ 


emptions  are  needed  and  that  during 
periods  of  startup  and  shutdown,  owners 
and  operators  shall,  to  the  extent  practica¬ 
ble,  maintain  and  operate  any  affected 
facility  including  air  pollution  control 
equipment  in  a  manner  consistent  with 
good  air  pollution  control  practice  for 
minimizing  emissions.  Determination  of 
whether  acceptable  operating  and  mainte¬ 
nance  procedures  are  being  used  will  be 
based  on  information  available  to  the  com¬ 
missioner,  which  may  include,  but  is  not 
limited  to,  monitoring  results,  opacity  ob¬ 
servations,  review  of  operating  and  main¬ 
tenance  procedures  and  inspection  of  the 
source. 

(d)  Sources  or  facilities  not  exempted 
through  subsections  (a),  (b),  or  (c)  of  this 
section  may  also  be  granted  special  ex¬ 
emptions  by  the  commissioner,  provided 
that  the  source  or  facility  owner  or  opera¬ 
tor  proves  to  the  satisfaction  of  the  com¬ 
missioner  that  said  exemption  is  justifi¬ 
able.  Said  exemption(s)  may  be  of  longer 
duration  and  may  apply  to  other  types  of 
facilities  not  provided  for  in  subsections 
(a)  or  (b)  of  this  section. 

326  IAC  5-1-4  Compliance  determi¬ 
nation 

Sec.  4.  (a)  Determination  of  visible 
emissions  from  sources  or  facilities  to 
which  this  rule  (326  IAC  5-1)  applies 
may  be  made  in  accordance  with  subdivi¬ 
sions  (1)  or  (2)  below-: 

(I)  Determination  of  visible  emissions 
by  means  of  a  qualified  observer  shall  be 
made  according  to  the  following: 

(A)  Position:  The  qualified  observer 
shall  stand  at  a  distance  sufficient  to  pro¬ 
vide  a  clear  view  of  the  emissions  with  the 
sun,  if  visible,  oriented  in  the  140"  sector 
to  his  back.  Consistent  with  maintaining 
the  above  requirement,  the  observer  shall, 
as  much  as  possible,  make  his  observations 
from  a  position  such  that  his  line  of  vision 
is  approximately  perpendicular  to  the  di¬ 
rection  of  the  visible  emissions  (plume 
where  applicable),  and  when  observing 
opacity  of  emissions  from  rectangular  out¬ 
lets  (e  g.,  monitors,  open  baghouses.  non¬ 
circular  stacks),  approximately  perpen¬ 
dicular  to  the  longer  axis  of  the  outlet. 
The  observer's  line  of  sight  should  not 
include  more  than  one  (I)  plume  at  a  time 
when  multiple  stacks  are  involved,  and  in 
any  case  the  observer  should  make  his 
observations  with  his  line  of  sight  perpen¬ 
dicular  to  the  longer  axis  of  such  a  set  of 


multiple  stacks  (eg.,  stub  stacks  on 
baghouses). 

(B)  Field  records:  The  observer  shall 
record  the  name  of  the  plant,  emission 
location,  type  of  facility,  observer's  name 
and  affiliation,  and  the  date  on  a  field 
data  sheet.  Time,  estimated  distance  to 
the  emission  location,  approximate  wind 
direction,  estimated  wind  speed,  descrip¬ 
tion  of  the  sky  conditions  (presence  and 
color  of  clouds),  and  visible  emissions 
(plume  where  applicable)  background  arc 
recorded  on  a  field  data  sheet  at  the  time 
opacity  readings  are  initiated  and 
completed. 

(C)  Observations:  Opacity  observations 
shall  be  made  at  the  point  of  greatest 
opacity  in  that  portion  of  the  visible  emis¬ 
sions,  (plume  where  applicable)  where 
condensed  water  vapor  is  not  present.  The 
observer  shall  not  look  continuously  at  the 
visible  emissions,  (plume  where  applica¬ 
ble)  but  instead  shall  observe  the  visible 
emissions,  (plume  where  applicable)  mo¬ 
mentarily  at  fifteen  (15)  second  intervals 

(D)  Recording  observations:  Opacity 
observations  shall  be  recorded  to  the  near¬ 
est  five  percent  (5%)  at  fifteen  (15)  sec¬ 
ond  intervals  on  an  observational  record 
sheet.  A  minimum  of  twenty-four  (24) 
observations  shall  be  recorded.  Each  mo¬ 
mentary  observation  shall  be  deemed  to 
represent  the  average  opacity  of  emissions 
for  a  fifteen  (15)  second  period 

(E)  Determination  of  opacity  as  an 
average  of  twenty-four  (24)  consecutive 
observations:  Opacity  shall  be  determined 
as  an  average  of  twenty-four  (24)  consecu¬ 
tive  observations  recorded  at  fifteen  (15) 
second  intervals.  Divide  the  observations 
recorded  on  the  record  sheet  into  sets  of 
twenty-four  (24)  consecutive  observations 
A  set  is  composed  of  any  twenty-four  (24) 
consecutive  observations.  Sets  need  not  be 
consecutive  in  time  and  in  no  case  shall 
two  (2)  sets  overlap  For  each  set  of  twen¬ 
ty-four  (24)  observations,  calculate  the 
average  by  summing  the  opacity  of  the 
twenty-four  (24)  observations  and  dividing 
this  sum  by  twenty-four  (24).  Record  the 
average  opacity  on  a  record  sheet.  For  the 
purpose  of  determining  an  alternative  visi¬ 
ble  emission  limit  in  accordance  with  326 
IAC  5-1 -5(b)  following,  an  average  of 
twenty-four  (24)  consecutive  readings  or 
more  may  be  used  to  calculate  the  alter¬ 
nate  visible  emissions  limit 

(F)  Determination  of  opacity  as  a  cu- 
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mulative  total  of  fifteen  (15)  minutes:  For 
emissions  from  intermittent  sources,  opac¬ 
ity  shall  be  determined  in  accordance  with 
clause  (A).  (B).  (C),  and  the  first  sentence 
of  (D).  Each  momentary  observation  shall 
be  deemed  to  represent  the  average  opac¬ 
ity  of  emissions  for  a  fifteen  (15)  second 
period.  All  readings  greater  than  the  speci¬ 
fied  limit  in  326  IAC  5-1-2  shall  be 
accumulated  as  fifteen  (15)  second  seg¬ 
ments  for  comparison  with  the  limit. 

(G)  Attached  steam  plumes:  When  con¬ 
densed  water  vapor  is  present  within  the 
plume  as  it  emerges  from  the  emission 
outlet,  opacity  observations  shall  be  made 
beyond  the  point  in  the  plume  at  which 
condensed  water  vapor  is  no  longer  visible. 
The  observer  shall  record  the  approximate 
distance  from  the  emission  outlet  to  the 
point  in  the  plume  at  which  the  observa¬ 
tions  are  made 

(H)  Detached  steam  plumes:  When  wa¬ 
ter  vapor  in  the  plume  condenses  and  be¬ 
comes  visible  at  a  distinct  distance  from 
the  emission  outlet,  the  opacity  of  emis¬ 
sions  should  be  evaluated  at  the  emission 
outlet  prior  to  the  condensation  of  water 
vapor  and  the  formation  of  the  steam 
plume 

(2)  Determination  of  compliance  with 
visible  emission  limitations  established  in 
this  rule  (326  IAC  5-1)  may  also  be  made 
in  accordance  with  a  source’s  or  facility's 
continuous  monitoring  equipment,  for  any 
source  or  facility  in  compliance  with  the 
requirements  of  326  IAC  3-1. 

(bl  If  the  compliance  determination 
procedures  set  forth  in  subsections  (a)(1) 
and  (a)(2)  of  this  section  results  in  any 
conflict  in  visible  emission  readings,  the 
determination  made  in  accordance  with 
subsection  (a)(2)  of  this  section  shall  pre¬ 
vail  for  the  purpose  of  compliance,  pro¬ 
vided  that  it  can  be  shown  that  the  con¬ 
tinuous  monitor  has  met  the  performance 
specifications  as  set  forth  in  the  40  CFR 
60.  specificalls  Performance  Specification 
I. 

326  IAC  5-1-5  Violations 

Sec.  5  (a)  A  violation  of  this  rule  (326 
IAC  5-1 )  shall  constitute  prima  facie  evi¬ 
dence  of  a  violation  of  other  applicable 
particulate  emission  control  regulations.  A 
violation  of  any  such  rule  may  be  refuted 
by  a  performance  test  conducted  in  ac¬ 
cordance  with  subsection  (b)  of  this  sec¬ 
tion  Such  lest  shall  refute  the  mass  emis¬ 
sion  violation  only  if  the  source  is  shown  to 


be  in  compliance  with  the  allowable  mass 
emission  limit.  An  exceedance  of  the  al¬ 
lowable  opacity  emission  limit  will  not  be 
treated  as  a  violation  if,  during  the  test 
described  in  subsection  (b)  of  this  section, 
the  source  demonstrates  compliance  with 
the  allowable  mass  emission  limit  while 
simultaneously  having  visible  emissions 
more  than  or  equal  to  the  reading  at  which 
the  exceedance  was  originally  observed. 

(b)  The  owner  or  operator  of  a  source  or 
facility  which  believes  it  can  operate  in 
compliance  with  the  applicable  mass  emis¬ 
sion  limitation,  but  exceeds  the  limits 
specified  in  326  IAC  5-1-2.  may  submit  a 
written  petition  to  the  commissioner  re¬ 
questing  that  an  alternate  opacity  limita¬ 
tion  be  established  pursuant  to  the  follow¬ 
ing  provisions.  Additionally,  if  the 
commissioner  has  issued  a  notice  of  viola¬ 
tion  to  an  owner  or  operator  of  a  source  or 
facility  for  violation  of  the  applicable 
opacity  limitation,  such  owner  or  operator 
may,  propose  in  notice  of  violation  resolu¬ 
tion.  to  disprove  said  violation  by  estab¬ 
lishing  an  alternate  opacity  limit  pursuant 
to  the  following  provisions.  This  alternate 
limit  shall  be  based  upon  a  mass  emission 
performance  test  conducted  according  to  a 
method  designated  by  the  commissioner, 
and  a  visible  emission  test  conducted  si¬ 
multaneously,  according  to  326  IAC 
5-1-4.  Where  the  commissioner  deter¬ 
mines  there  is  no  acceptable  test  method 
available,  a  request  for  an  alternate  visible 
emission  limit  shall  be  denied 

( I )  The  alternate  emission  limit  shall  be 
equal  to  that  level  of  opacity  at  which  the 
source  or  facility  will  be  able,  as  indicated 
by  the  performance  and  opacity  tests,  to 
meet  the  opacity  standard  at  all  times 
during  which  the  source  or  facility  is  meet¬ 
ing  the  mass  emission  limitation.  How¬ 
ever,  the  commissioner  shall  also  reserve 
the  right  to  determine  the  alternate  visible 
emissions  limit  in  the  following  manner: 

(A)  If  a  performance  test  of  a  source  or 
facility  demonstrates: 

(i)  that  said  source  or  facility  is  in 
compliance  with  the  allowable  mass  emis¬ 
sions  limit  (as  defined  in  326  IAC  1-2)  at 
the  time  that  the  test  is  done;  and 

(ii)  simultaneously,  said  source's  or  fa¬ 
cility's  test  demonstrates  that  the  allowa¬ 
ble  opacity  emission  limit  is  being  exceed¬ 
ed.  then,  the  enforceable  opacity 
limitation  shall  be  equal  to  that  level  of 
opacity  at  which  the  source  or  facility  will 


be  able  as  indicated  by  the  performance 
and  opacity  tests  to  meet  the  opacity 
standard  at  all  times  during  which  the 
source  or  facility  is  meeting  the  mass 
emission  limitation 

(B)  If  a  performance  test  of  a  source  or 
facility  demonstrates: 

(i)  that  said  source  or  facility  is  in 
compliance  with  the  allowable  mass  emis¬ 
sion  limit,  and  the  test  mass  emission  rate 
is  within  ten  percent  (107,)  of  the  allowa 
ble  emissions  limit  for  that  source  or  facil¬ 
ity.  and 

(ii)  simultaneously,  said  source's  or  fa¬ 
cility's  test  demonstrates  that  the  opacity 
observed  is  below  the  allowable  opacity 
emission  limit,  the  enforceable  opacity 
limitation  shall  be  equal  to  that  level  of 
opacity  at  which  the  source  or  facility  will 
be  able,  as  indicated  by  the  performance 
and  opacity  tests,  to  meet  the  opacity 
standard  at  all  times  during  which  the 
source  or  facility  is  meeting  the  mass 
emission  limitation. 

(C)  If  a  performance  test  of  a  source  or 
facility  demonstrates 

(1)  that  said  source  or  facility  is  in 
compliance  with  the  allowable  mass  emis¬ 
sion  limit,  and  the  test  mass  emission  rate 
is  less  than  ninety  percent  (90'/)  of  the 
allowable  emissions  limit;  and 

( ii )  simultaneously,  said  source's  or  fa¬ 
cility's  test  demonstrates  that  the  opacity 
observed  is  below  the  allowable  opacity 
emission  limit,  the  enforceable  opacity 
limitation  shall  remain  the  existing  allowa¬ 
ble  opacity  emission  limitation  for  that 
source  or  facility. 

(2)  Compliance  with  326  IAC  6-1.  326 
IAC  6-2.  326  IAC  6-3.  and  326  IAC  1 1-1. 
and  other  applicable  rules  must  be  demon¬ 
strated  by  the  performance  test. 

(3)  The  commissioner  may  require  a 
performance  test  in  any  case  where  it  is 
necessary  to  determine  the  compliance  sta¬ 
tus  for  a  facility.  However,  the  commis¬ 
sioner  will  not  request  a  performance  test 
for  any  facility  which  is  known  to  be  in 
compliance  with  the  allowable  opacity 
limitation. 

(4)  All  alternate  visible  emission  limits 
shall  be  established  on  a  source  or  facility- 
specific  basis.  No  limitation  for  any  facil¬ 
ity  or  source  shall  be  established  by  refer¬ 
ence  to  a  similar  or  identical  facility  or 
source. 

(5)  The  owner  or  operator  of  the  source 
or  facility  shall  notify  the  commissioner  at 
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least  fifteen  (15)  days  prior  to  conducting 
a  test  for  the  purposes  of  demonstrating  an 
alternate  visible  emission  limit. 

(6)  A  stafT  member  who  is  a  qualified 
observer,  approved  by  the  commissioner  or 
other  consultant  approved  by  the  commis¬ 
sioner  shall  be  present  during  any  per¬ 
formance  tests. 

(7)  The  cost  of  the  performance  test 
shall  be  at  the  expense  of  the  owner  or 
operator. 

(8)  Any  alternate  visible  emission  limit 
established  for  any  source  or  facility  shall 
not  become  effective  until  said  limitation 
is  established  in  the  applicable  operating 
permit  Said  limitation  will  be  incorporat¬ 
ed,  by  amendment,  into  the  operating  per¬ 
mit  for  said  source  or  facility  and  submit¬ 
ted  to  the  U  S.  EPA  as  a  SIP  revision. 

(9)  Where  a  visible  emission  limitation 
is  based  upon  a  new  source  performance 
standard,  any  new  limitation  must  comply 
w  ith  the  provisions  of  said  standard. 

326  IAC  5-1-6  Compliance  schedule 

Sec  6.  Sources  newly  subject  to  more 
stringent  limitations  on  August  27.  1980. 
by  326  IAC  5-1-2  shall  comply  with  the 
compliance  schedule  of  326  IAC  6-1. 

326  IAC  5-1-7  State  implementation 
plan  revisions 

Sec.  7.  Any  exemptions  given  or  provi¬ 
sions  granted  to  this  rule  (326  IAC  5-1) 
bv  the  commissioner  under  326  IAC  5-1- 
3(c).  326  IAC  5-l-3(d).  or  326  IAC  5-1- 
5(b).  shall  be  submitted  to  the  U  S.  EPA 
as  a  SIP  revision 

ARTICLE  6.  PARTICULATE  RULES 
Rule  I.  Nonattainment  Area  Limitations 

326  IAC  6-1-1  Applicability  of  rule 

Sec  I  Sources  or  facilities  specifically 
listed  in  326  IAC  6-1-7  shall  comply  with 
the  limitations  contained  therein.  Sources 
or  facilities  that  are  (1)  located  in  the 
nonattainment  counties  listed  in  326  IAC 
6- 1-7.  (2)  but  which  sources  or  facilities 
are  not  specifically  listed  in  326  IAC  6-1- 
7.  and  1 3 >  have  the  potential  to  emit  one 
hundred  1 1 00)  tons  or  more  of  particulate 
matter  per  year  or  have  actual  emissions 
of  ten  (10)  tons  or  more  of  particulate 
matter  per  year,  shall  comply  with  the 
limitations  of  326  IAC  6-1-2. 

326  IAC  6-1-2  Particulate  emission 
limitations;  fuel  combustion  steam  gener¬ 
ators.  asphalt  concrete  plant,  grain  eleva¬ 
tors.  foundaries.  mineral  aggregate  oper¬ 


ations;  modification  by  commissioner 

Sec.  2.  (a)  General  sources:  Facilities 
not  limited  by  subsections  (b)  through  (g) 
of  this  section  shall  not  allow  or  permit 
discharge  to  the  atmosphere  of  any  gases 
which  contain  particulate  matter  in  excess 
of  0.07  gram  per  dry  standard  cubic  meter 
(g/dscm)  (0.03  grain  per  dry  standard 
cubic  foot  (dscf))-  Where  this  limitation  is 
more  stringent  than  the  applicable  limita¬ 
tions  of  subsections  (b)  through  (g)  of  this 
section,  for  facilities  in  existence  prior  to 
the  applicability  dates,  or  of  a  size  not 
applicable  to  said  subsections,  emission 
limitations  for  those  facilities  shall  be  de¬ 
termined  by  the  commissioner  and  will  be 
established  in  accordance  with  the  proce¬ 
dures  set  forth  in  subsection  (h)  of  this 
section. 

(b)  Fuel  combustion  steam  generators: 
No  person  shall  operate  a  fossil  fuel  com¬ 
bustion  steam  generator  (any  furnace  or 
boiler  used  in  the  process  of  burning  solid, 
liquid,  or  gaseous  fuel  or  any  combination 
thereof  for  the  purpose  of  producing  steam 
by  heat  transfer)  so  as  to  discharge  or 
cause  to  be  discharged  any  gases  unless 
such  gases  are  limited  to. 

(1)  A  particulate  matter  content  of  no 
greater  than  0.18  grams  per  million  calo¬ 
ries  (0. 10  pounds  per  million  Btu)  for  solid 
fuel  fired  generators  of  greater  than  sixty- 
three  million  (63.000,000)  kilocalories 
(kcal)  per  hour  heat  input  (two  hundred 
fifty  (250)  million  Btu): 

(2)  A  particulate  matter  content  of  no 
greater  than  0.63  grams  per  million  calo¬ 
ries  (0.35  pounds  per  million  Btu)  for  solid 
fuel  fired  generators  of  equal  to  or  greater 
than  6.3  but  less  than  or  equal  to  sixty- 
three  million  (63,000.000)  kcal  per  hour 
heat  input  (twenty-five  (25)  but  less  than 
or  equal  to  two  hundred  fifty  (250)  million 
Btu); 

(3)  A  particulate  matter  content  of  no 
greater  than  1.08  grams  per  million  calo¬ 
ries  (0.6  pounds  per  million  Btu)  for  solid 
fuel  fired  generators  of  less  than  6.3  mil¬ 
lion  kcal  per  hou  heat  input  (twenty-five 
(25)  million  Btu): 

(4)  A  particulate  matter  content  of  no 
greater  than  0.27  grams  per  million  kcal 
(0.15  pounds  per  million  Btu)  for  all  liquid 
fuel  fired  steam  generators. 

(5)  A  particulate  matter  content  of  no 
greater  than  .01  grains  per  dry  standard 
cubic  foot  for  all  gaseous  fuel-fired  steam 
generators. 


(c)  Asphalt  concrete  plants  The  re¬ 
quirements  of  this  provision  shall  apply  to 
any  asphalt  concrete  plant  (any  facility 
used  to  manufacture  asphalt  concrete  by 
heating  and  drying  aggregate  and  mixing 
with  asphalt  cement).  An  asphalt  concrete 
plant  is  deemed  to  consist  only  of  the 
following:  driers,  systems  for  screening, 
handling,  storing,  and  weighing  hot  aggre¬ 
gate;  systems  for  loading,  transferring, 
and  storing  mineral  filler;  systems  for  mix¬ 
ing  asphalt  concrete:  and  the  loading, 
transfer,  and  storage  systems  associated 
with  emission  control  systems. 

(I)  No  person  shall  operate  the  affected 
facilities  of  an  asphalt  concrete  plant 
which  existed  on  or  prior  to  June  1  1,  1973, 
so  as  to  discharge  or  cause  to  be  dis¬ 
charged  into  the  atmosphere  any  gases 
unless  such  gases  are  limited  to: 

(A)  A  particulate  matter  content  of  no 
greater  than  230  mg  per  dscm  (0  10  grain 
per  dscf) 

(d)  Grain  Elevators:  No  person  shall 
operate  a  grain  elevator  (a  grain  elevator 
is  defined  as  any  plant  or  installation  at 
w  hich  grain  is  unloaded,  handled,  cleaned, 
dried,  stored  or  loaded)  without  meeting 
the  provisions  of  this  subsection  Subdivi¬ 
sion  (1)  of  this  subsection  shall  apply  to 
any  grain  storage  elevator  located  at  any 
grain  processing  source  which  has  a  per¬ 
manent  grain  storage  capacity  of  thirty- 
five  thousand  two  hundred  (35,200)  cubic 
meters  (one  (I)  million  U  S  bushels)  and 
any  grain  terminal  elevator  which  has  a 
permanent  grain  storage  capacity  of 
eighty-eight  thousand  one  hundred 
(88,100)  cubic  meters  (two  and  one-half 
(2.5)  million  U  S.  bushels)  All  grain  ele¬ 
vators  subject  to  this  rule  (326  IAC  6-1) 
shall  comply  with  the  requirements  of  sub¬ 
division  (2)  of  this  section. 

( 1 )  No  owner  or  operator  subject  to  the 
provisions  of  this  subpart  shall  cause  to  be 
discharged  into  the  atmosphere  from  any 
affected  facility  except  a  grain  dryer  any 
process  emission  unless  such  emissions  are 
limited  to  a  particulate  matter  content  of 
no  greater  than  0.07  gram  per  dry  stand¬ 
ard  cubic  meter  (dscm)(0.03  grain  per  dry 
standard  cubic  foot  (dscf))  for  said  facili¬ 
ties  for  which  construction  or  modification 
commenced  prior  to  January  13.  1977. 

(2)  Grain  elevators  subject  to  this  subdi¬ 
vision  shall  provide  for  good  housekeeping 
and  good  maintenance  procedures  Good 
housekeeping  and  maintenance  is  defined 
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Rule  2  Participate  Emission  Limitations 
for  Sources  of  Indirect  Heating 

326  I  AC  6-2-1  Applicability 

Sec.  I.  This  rule  (326  IAC  6-2)  estab¬ 
lishes  limitations  for  sources  of  indirect 
heating: 

(a)  Particulate  emissions  from  the  com¬ 
bustion  of  fuel  for  indirect  heating  from 
all  facilities  located  in  Lake,  Porter,  Mar¬ 
ion,  Boone.  Hamilton,  Hendricks,  John¬ 
son.  Morgan,  Shelby,  and  Hancock  Coun¬ 
ties  which  were  existing  and  in  operation 
or  which  received  permit  to  construct  prior 
to  September  21,  1983,  shall  be  limited  by 
326  IAC  6-2-2. 

(b)  Particulate  emissions  from  the  com¬ 
bustion  of  fuel  for  indirect  heating  from 
all  facilities  not  specified  in  subsection  (a) 
of  this  section  which  were  existing  and  in 
operation  or  which  received  permits  to 
construct  prior  to  September  21,  1983 
shall  be  limited  by  326  IAC  6-2-3. 

(c)  Particulate  emissions  from  the  com¬ 
bustion  of  fuel  for  indirect  heating  from 
all  facilities  receiving  permits  to  construct 
on  or  after  September  21.  1983  shall  be 
limited  by  326  IAC  6-2-4. 

(d)  If  any  limitation  established  by  this 
rule  (326  IAC  6-2)  is  inconsistent  with 
applicable  limitations  contained  in  326 
IAC  6-1,  then  the  limitations  contained  in 
326  IAC  6-1  prevail 

pt  =  0.87 

Q'lW 


(e)  If  any  limitation  established  by  this 
rule  (326  IAC  6-2)  is  inconsistent  with 
applicable  limitations  contained  in  326 
IAC  12,  New  Source  Performance  Stan¬ 
dards,  then  the  limitations  contained  in 
326  IAC  12  prevail. 

(0  If  any  limitation  established  by  this 
rule  (326  IAC  6-2)  is  inconsistent  with  a 
limitation  contained  in  a  facility's  con¬ 
struction  or  operation  permit  as  issued 
pursuant  to  326  IAC  2,  Permit  Review 
Regulations,  then  the  limitations  con¬ 
tained  in  the  source's  current  permits 
prevail. 

(g)  If  any  limitation  established  by  this 
rule  (326  IAC  6-2)  is  inconsistent  with  a 
limitation  required  by  326  IAC  2,  Permit 
Review  Regulations,  to  prevent  a  violation 
of  the  ambient  air  quality  standards  set 
forth  in  326  IAC-l-4,  then  the  limitations 
required  by  326  IAC  2  prevail. 

(h)  The  addition  of  a  new  facility  at  a 
source  does  not  affect  the  limitations  of 
the  existing  facilities  unless  such  changes 
in  the  limitations  are  required  by  the  pro¬ 
visions  of  326  IAC  2  or  326  IAC  6-1. 

326  IAC  6-2-2  Emission  limitations  for 
facilities  specified  in  326  IAC  6-2-l(a) 

Sec.  2.  (a)  Particulate  emissions  from 
existing  indirect  heating  facilities  located 
in  the  specified  counties  shall  be  limited 
by  the  following  equation: 


(b)  The  emission  limitations  for  those 
indirect  heating  facilities  which  were  ex¬ 
isting  and  in  operation  on  or  before  June 
8,  1972,  shall  be  calculated  using  the 
equation  contained  in  subsection  (a)  of 
this  section  where:  Q  shall  reflect  the  total 
source  capacity  on  June  8,  1972.  The  re¬ 
sulting  Pt  is  the  emission  limitation  for 
each  facility  existing  on  that  date  and  will 
not  be  affected  by  the  addition  of  any 
subsequent  facility.  The  particulate  emis¬ 
sions  from  all  of  the  facilities  which  were 
in  existence  on  June  8,  1972,  may  be 
allocated  in  any  way  among  these  facilities 
provided  that  they  will  not  result  in  a 
significantly  greater  air  quality  impact 
level  at  any  receptor  than  that  which 
would  result  if  the  particulate  emissions 
from  each  of  these  facilities  were  limited 
to  Pt;  and  provided  that  the  emission  limi¬ 
tations  for  each  facility  are  specified  in  its 
operation  permit.  Significant  impact  levels 
are  defined  in  326  IAC  2-3(d). 

(c)  The  emission  limitations  for  those 
indirect  heating  facilities  which  began  op¬ 
eration  after  June  8,  1972,  and  before 
September  21,  1983,  and  those  facilities 
which  receive  permits  to  construct  prior 
September  21,  1983  shall  be  calculated 
using  the  equation  contained  in  subsection 
(a)  of  this  section  where:  Q  includes  the 
capacity  for  the  facility  in  question  and 
the  capacities  for  those  facilities  which 
were  previously  constructed  or  received 
prior  permits  to  construct.  The  limitations 
for  all  previously  permitted  facilities  do 
not  change.  The  Q  and  Pt  for  each  facility 
at  a  source  which  begins  operation  or 
receives  a  construction  permit  during  this 
time  period  will  be  different. 


326  IAC  6-2-3  Emission  limitations  for 
facilities  specified  in  326  IAC  6-2- 1(b) 

Sec.  3.  (a)  Particulate  emissions  from 
indirect  heating  facilities  existing  and  in 
operation  before  September  21,  1983. 
shall  be  limited  by  the  following  equation: 


Pt  =  CXaXh 

76.5  X  Qo  "*  X  N‘>  -’5 


Where: 

Pt  =  Pounds  of  particulate  matter  emitted  per  million 
Btu  (lb/mmBtu)  heat  input. 

Q  =  Total  source  maximum  operating  capacity  rat¬ 
ing  in  million  Btu  per  hour  (mmBtu/hr)  heat 
input.  The  maximum  operating  capacity  rating 
is  defined  as  the  maximum  capacity  at  which  the 
facility  is  operated  or  the  nameplate  capacity, 
whichever  is  specified  in  the  facility’s  operation 
permit  application,  except  when  some  lower 
capacity  is  contained  in  the  facility’s  operation 
permit,  in  which  case,  the  capacity  specified  in 
the  operation  permit  shall  be  used. 

For  Q  less  than  10  mmBtu/hr,  Pt  shall  not  exceed  0.6. 
For  Q  greater  than  or  equal  to  10,000  mmBtu/hr,  Pt 
shall  not  exceed  0.2.  Figure  1  may  be  used  to  estimate 
allowable  emissions. 
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Where: 

C  =  Maximum  ground  level  concentration  with 
respect  to  distance  from  the  point  source  at  the 
“critical"  wind  speed  for  level  terrain.  This  shall 
equal  50  migrograms  per  cubic  meter  (g/m3)  for 
a  period  not  to  exceed  a  sixty  (60)  minute  time 
period. 

Pt  =  Pounds  of  particulate  matter  emitted  per  million 
Btu  heat  input  (lb/mmBtu). 

Q  =  Total  source  maximum  operating  capacity  rat¬ 
ing  in  million  Btu  per  hour  (mmBtu/hr)  heat 
input.  The  maximum  operating  capacity  rating 
is  defined  as  the  maximum  capacity  at  which  the 
facility  is  operated  or  the  nameplate  capacity, 
whichever  is  specified  in  the  facility’s  operation 
permit  application,  except  when  some  lower 
capacity  is  contained  in  the  facility’s  operation 
permit;  in  which  case,  the  capacity  specified  in 
the  operation  permit  shall  be  used. 

N  =  Number  of  stacks  in  fuel  burning  operation. 

a  =  Plume  rise  factor  which  is  used  to  make  allow¬ 
ance  for  less  than  theoretical  plume  rise.  The 
value  0.67  shall  be  used  for  Q  less  than  or  equal 
to  1,000  mmBtu/hr  heat  input.  The  value  0.S 
shall  be  used  for  Q  greater  than  1.000  mmBtu/hr 
heat  input. 

h  =  Stack  height  in  feet.  If  a  number  of  stacks  of 
different  heights  exist,  the  average  stack  height 
to  represent  “N”  stacks  shall  be  calculated  by 
weighing  each  stack  height  with  its  particulate 
matter  emission  rate  as  follows: 

N 

-  H,  X  pa,  X  Q 

h  =  ]=1 _ 

N 

Xpa^XQ 
i  =  1 

Where: 

pa  =  the  actual  controlled  emission  rate  in  lb/mmBtu 
using  the  emission  factor  from  AP-42  or  stack 
test  data.  Stacks  constructed  after  January  1, 
1971,  shall  be  credited  with  GEP  stack  height 
only.  GEP  stack  height  shall  be  calculated  as 
specified  in  326  IAC  1-7. 
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(b)  The  emission  limitations  for  those 
indirect  heating  facilities  which  were  ex¬ 
isting  and  in  operation  on  or  before  June 
8,  1972,  shall  be  calculated  using  the 
equation  contained  in  subsection  (a)  of 
this  section  where:  Q,  N,  and  h  shall 
include  the  parameters  for  all  facilities  in 
operation  on  June  8,  1972.  The  resulting 
Pt  is  the  emission  limitation  for  each  facil¬ 
ity  existing  on  that  date  and  will  not  be 
affected  by  the  addition  of  any  subsequent 
facility.  The  particulate  emissions  from  all 
of  the  facilities  which  were  in  existence  on 
June  8,  1972.  may  be  allocated  in  any  way 
among  these  facilities  provided  that  they 
will  not  result  in  a  significantly  greater  air 
quality  impact  level  at  any  receptor  than 
that  which  would  result  if  the  particulate 
emissions  from  each  of  these  facilities 
were  limited  to  Pt;  and  provided  that  the 


emission  limitations  for  each  facility  are 
specified  in  its  operation  permit.  Signifi¬ 
cant  impact  levels  are  defined  in  326  IAC 
2— 3— 2(d). 

(c)  The  emission  limitations  for  those 
indirect  heating  facilities  which  began  op¬ 
eration  after  June  8,  1972,  and  before 
September  21.  1983,  and  those  facilities 
which  receive  permits  to  construct  prior  to 
to  September  21,  1983,  shall  be  calculated 
using  the  equation  contained  in  subsection 
(a)  of  this  section  where:  Q,  N,  and  h  shall 
include  the  parameters  for  the  facility  in 
question  and  for  those  facilities  which 
were  previously  constructed  or  received 
prior  permits  to  construct.  The  limitations 
for  all  previously  permitted  facilities  do 
not  change.  The  Q,  N,  h.  and  Pt  for  each 
facility  at  a  source  which  begins  operation 
or  receives  a  construction  permit  during 


this  time  period  will  be  different. 

(d)  Particulate  emissions  from  all  facili¬ 
ties  used  for  indirect  heating  purposes 
which  were  existing  and  in  operation  on  or 
before  June  8,  1972,  shall  in  no  case  ex¬ 
ceed  0.8  Ib/mmBtu  heat  input. 

(e)  Particulate  emissions  from  any  facil¬ 
ity  used  for  indirect  heating  purposes 
which  has  250  mmBtu/hr  heat  input  or 
less  and  which  began  operation  after  June 
8,  1972,  shall  in  no  case  exceed  0.6 
Ib/mmBtu  heat  input. 


326  IAC  6-2-4  Emission  limitations  for 
facilities  specified  in  326  IAC  6— 2—  1(c) 

Sec.  4.  (a)  Particulate  emissions  from 
indirect  heating  facilities  constructed  after 
September  21,  1983  shall  be  limited  by 
the  following  equation: 


Pt  =  L09 

QO  26 

Where: 

Pt  =  Pounds  of  particulate  matter  emitted  per  million 
Btu  (lb/mm  Btu)  heat  input. 

Q  =  Total  source  maximum  operating  capacity  rat¬ 
ing  in  million  Btu  per  hour  (mmBtu/hr)  heat 
input.  The  maximum  operating  capacity  rating 
is  defined  as  the  maximum  capacity  at  which  the 
facility  is  operated  or  the  nameplate  capacity, 
whichever  is  specified  in  the  facility’s  permit 
application,  except  when  some  lower  capacity  is 
contained  in  the  facility’s  operation  permit;  in 
which  case,  the  capacity  specified  in  the  opera¬ 
tion  permit  shall  be  used. 


I 


I 

i 

I 


For  Q  less  than  10  mmBtu/hr,  Pt  shall 
not  exceed  0.6  for  Q  greater  than  or  equal 
to  10,000  mmBtu/hr,  Pt  shall  not  exceed 
0  1.  Figure  2  may  be  used  to  estimate 
allowable  emissions. 

(b)  As  each  new  indirect  heating  facil¬ 
ity  is  added  to  a  plant  Q  will  increase  As 
a  result,  the  emission  limitation  for  each 


progressively  newer  facility  will  be  more 
stringent  until  the  total  plant  capacity 
reaches  10,000  mmBtu/hr  after  which  the 
emmission  limit  for  each  newer  facility 
will  be  0.1  Ib/mmBtu  heat  input.  The 
rated  capacities  for  facilities  regulated  by 
326  IAC  12,  New  Source  Performance 
Standards,  shall  be  included  when  calcu¬ 
lating  Q  for  subsequent  facilities. 
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Branch  Code 


STANDARD  LABORATORIES, INC. 


i4 - 

Lab  No - RA7R _ 

Date  Rec'd _  _ i  1/2 1/9.1 _ 

Date  Sampled  -------- _ 

Sampled  By - YOURSELVES 


303  CSG/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN<  MR  GRAHAM 

GRISSOM  AFB,  IN  46971-5320 


SAMPLE  IDENTIFICATION 


P.O.  0F1261791MV137 

BOILER  *3 

RUN  #1 

CAN  #  2030 

12/06/90 


%  Moisture 

%  Ash 

%  Volatile 

%  Fixed  Carbon 

BT.U./LB 

%  Sulfur 

As  Rec'd 

13.59 

6. 14 

33.41 

46.86 

11677 

1.00 

Dry  Basis 

7.11 

38.66 

54.23 

13514 

1.16 

M-A-Free 

14549 

FOR  YOUR  PROTECTION  TH8  DOCUMENT  HAS 
BEEN  PRHTED  ON  CONTROLLED  PAPER  STOCK. 
_ NOT  VALID  E  ALTERED. _ 


Respectfully  Submitted, 
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MARK  M.  SMITH 


Branch  Code 


Lab.  No _ 

Date  Rec'd _ 

date  Sampled 
Sampled  By  _ 


-44 - 

8679 _ 

•1/21/91 


YOURSELVES 


STANDARD  LA60RAT0RIES.INC 


395  CSG/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN i  MR  GRAHAM 

GRISSOM  APB.  IN  46971-5329 


SAMPLE  IDENTIFICATION 


P.O.  9F1261791MV137 

BOILER  *3 

RUN  *2 

CAN  •  1473 

12/66/99 


%  Moisture 

%  Ash 

%  Volatile 

%  Fixed  Carbon 

BTU  /LB 

%  Sulfur 

As  Rec  d 

warn 

6.96 

32.34 

46.19 

11363 

9.92 

Dry  Basis 

8.12 

37.97 

53.91 

13261 

1.98 

M-A-Free 

14433 

FOR  YOUR  PROTECTION  THIS  OOCUMENT  HAS 
BEEN  PRINTED  ON  CONTROLLED  PAPER  STOCK 
_ NOT  VALID  IF  ALTERED _ 


Branch  Code 


44 


Lab.  No. 


8688 


Date  Rec'd. 


•1/21/91 


SI  STANDARD  WBORATORIES.INC. 


Date  Sampled _ 

5%amoled  By  YOURSELVES 


385  CSO/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN i  MR  GRAHAM 

GRISSOM  AFB.  IN  46971-3328 


SAMPLE  IDENTIFICATION 


P.O.  8F1261791MV137 

BOILER  83 

RUN  83 

CAN  8  1284 

12/86/98 


%  Moisture 

%  Ash 

%  Volatile 

%  Fixed  Carbon 

BTU  /LB 

Sulfur 

As  Reed 

11.28 

7.31 

34.11 

47.38 

11981 

1.83 

Dry  Basis 

8.23 

38.41 

33.36 

13482 

1.18 

M-A-Free 

14683 

FOR  YOUR  PROTECTION  THIS  DOCUMENT  HAS 
BEEN  PRffTED  ON  CONTROLLED  PAPER  STOCK 
_ NOT  VAUO  r  ALTERED _ 


Branch  Code. 

Lab.  No _ 

Date  Ree  d _ 

Date  Sampled 
Sampled  By  _ 


44 

8681 

•1/21/91 


YOURSELVES 


SL 

aPW  STANDARD  LA0ORATORIES,INC. 


385  CSG/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN i  MR  GRAHAM 

GRISSOM  AFB.  IN  46971-532* 


SAMPLE  IDENTIFICATION 


P.O.  8F1261791MV137 

BOILER  *4 

RUN  81 

CAN  •  4748 

12/16/98 


%  Moisture 

%  As'i 

%  Volatile 

%  Fixed  Carbon 

B.T.U./LB. 

%  Sulfur 

As  Rec  d 

12.18 

7.78 

32.68 

48.12 

11641 

8.95 

Dry  Basis 

8.77 

36.43 

54.88 

13256 

1.88 

M-A-Free 

14538 

FOR  YOUR  PROTECTION  THB  DOOJK«NT"hJS" 

BEEN  PRWTED  ON  CONTROLLED  FRRER  STOCK 

NOT  UUJD  r  AJTFRFn 


Respectfully  Submitted. 


Branch  Code _ 44 


8682 

01/21/91 

Date  Samnted 

Sampled  By _ 

YOURSELVES 

STANDARD  LABORATORIES,  INC. 


305  CSG/DENPH 

BLOG.  223  -  HEAT  PLAMT 

ATTEi  HR  GRAHAM 

GRISSOM  APB,  IE  46971-5320 


SAMPLE  IDENTIFICATION 


P.0.  #F1261791MV137 

BOILER  #4 

RUH  #2 

CAM  #  909 

12/10/90 


%  Moisture 

%  Ash 

%  Volatile 

%  Fixed  Carbon 

B.T.U./LB. 

%  Sulfur 

As  Rec  d 

13. 11 

6.98 

32.81 

47.10 

11614 

0.98 

Dry  Basis 

8.04 

37.76 

9 

CM 

• 

in 

13367 

1.13 

M-A-Free 

14535 

FOR  YOUR  PROTECTION  THIS  66CUMENT  MAS 
BEEN  PRINTED  ON  CONTROLLED  RUPER  STOCK 
_ NOT  MMJD  IF  ALTERED. _ 


44 


Branch  Code 
Lab  No _ 


8683 


Date  Rec'd 


01/21/91 


STANDARD  LABORATORIES,  INC. 


Date  Sampled 
Sampled  By  _ 


YOURSELVES 


30S  CSG/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN:  11R  GRAHAM 

GRISSOM  AFB,  IN  46971-5320 


SAMPLE  IDENTIFICATION 


P.O.  0F1261791MV137 

BOILER  *4 

RUN  *3 

CAN  *  0332 

12/10/90 


%  Moisture 

■  Ash 

%  Volatile 

%  Fixed  Carbon 

B.T.U./LB 

%  Sulfur 

As  Rec  d 

warn 

7.26 

31.84 

46.51 

0.94 

Dry  Basis 

8.48 

37.19 

54.33 

13239 

1.10 

M-A-Free 

14466 

FOP  VOUR  PROTECTION  THIS  DOCUMENT  HAS 
BEEN  PRINTED  ON  CONTROLLED  PAPER  STOCK 
_ NOT  VALID  IF  ALTERED _ 


44 


Bran.-  Code 

Lab  No _ 

Date  Rec'd _ 


8684 


81/21/91 


STANDARD  LABORATORIES,!!*:. 


Date  Sampled 
Sampled  By  _ 


YOURSELVES 


30S  CSG/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN i  MR  GRAHAM 

GRISSOM  AFB,  IN  46971-5328 


SAMPLE  IDENTIFICATION 


P.O.  8F1261791MV137 

BOILER  85 

RUN  *1 

CAN  *  1756 

12/11/90 


%  Moisture 

%  Ash 

%  Volatile 

%  Fixed  Carbon 

BTU./LB 

%  Sulfur 

As  Rec  d 

11.89 

6.38 

35.61 

46.92 

12152 

1.09 

Dry  Basis 

7.18 

40.05 

52.17 

13668 

1.22 

M-A-Free 

14724 

FOR  YOUR  PROTECTION  THIS  DOCUMENT  HAS 
BEEN  PRINTED  ON  CONTROLLED  PAPER  STOCK 
_ NOT  VHUO  IF  ALTERED. _ 


8685 


Branch  Code 

Lab.  No _ 

Date  Rec'd_ 


81/21/91 


STANDARD  LABORATORIES, INC. 


Date  Sampled 
Sampled  By  _ 


YOURSELVES 


385  CSG/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN i  MR  GRAHAM 

GRISSOM  AFB,  IN  46971-5328 


SAMPLE  IDENTIFICATION 


P.O.  8F1261791MV137 

BOILER  *5 

RUN  *2 

CAN  t  4128 

12/11/98 


%  Moisture 

%  Ash 

%  Volatile 

%  Fixed  Carbon 

B.T.U./LB. 

%  Sulfur 

As  Rec  d.  11.95 

6.74 

34.28 

47.11 

11931 

8.76 

Dry  Basis 

7.65 

38  85 

53.58 

13549 

• 

• 

00 

Ow 

M-A-Free 

14672 

FOR  YOUR  PROTECTION  THIS  DOCUMENT  HAS 
BEEN  PRINTED  ON  CONTROLLED  PAPER  STOCK 
_ NOT  YAUO  IF  ALTERED. _ 


Branch  Code 


44 


Lab  No — 
Date  Rec'd 


8686 

•1/21/91 


sPs  STANDARD  LABORATORIES,  INC. 


Date  Sampled 
Sampled  By  _ 


YOURSELVES 


305  CSG/DEMPH 

BLDG.  223  -  HEAT  PLANT 

ATTN i  MR  GRAHAM 

GRISSOK  AFB,  IN  46971-5320 


SAMPLE  IDENTIFICATION 


P.O.  #F1261791MV137 

BOILER  *5 

RUN  #3 

CAN  #  2819 

12/11/90 


%  Moisture 

%  Ash 

%  Volatile 

%  Fixed  Carbon 

BT.U./LB. 

%  Sultur 

As  Rec  d 

warn 

6. 19 

34.98 

47.24 

12117 

1.  12 

Dry  Basis 

7.00 

39.57 

53.43 

13705 

1.27 

M-A-Free 

14737 

FOR  YOUR  PROTECTION  THIS  DOCUMENT  HAS 
BEEN  PRINTED  ON  CONTROLLED  PAPER  STOCK 
_ NOT  VALID  IF  ALTERED _ 


APPENDIX  F 

Port  Locations  and  Sampling  Points 
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DETERMINATION  OP  MINIMUM  NUMBER  OF  TRAVERSE  POINTS 


Stack  ID:  BYPASS _  Stack  diameter  at  ports:  5.5  (ft) 

Distance  A  (ft)  11.5 _  (duct  diameters)  _ 2A _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  A:  12 

Distance  B  (ft)  39.5 _  (duct  diameters)  7.2 _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  B:  12 

Number  of  traverse  points  used:  12 
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APPENDIX  G 
Boiler  3  Field  Data 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


BOILER  NUMBER 


INSIDE  STACK  DIAMETER 


STATION  PRESSURE 


u 


STACK  STATIC  PRESSURE 


SAMPLING  TEAM 


TRAVERSE  POINT  NUMBER 


VELOCITY  HEAD,  Vp  IN  H20 

0 

0 . 

*•’ 7 

0. 

oz 

0. 

il 

0, 

ii 

Inches 


In  Hg _ 

In  H20 


STACK  TEMPERATURE  (»F) 


(/-  /  (. 


iLf  1  i. 


77  = 


AVERAGE 


OEHL 


53 


FORM 


COMPANY  r.AMe 

C?ri. s><5u  Aftf 


VISIBLE  EMISSION  OBSERVATION  FORM 


j  -/W*4 


WHif 


WGr«"~  Aft 

STATE 

SaJ 

ZIP 

^  ??/ 

PHONE  (KEY  CONTACT) 

SOURCE  10  NUMBER 

- — - — — - , _ —  - i  r 

IS 

30 

45 

zr 

2f 

2(S 

20 

a 

R1 

TO ‘ 

ro 

ikif 


CONTROL  ECUtf’MENT 

.  "  /l/osj* 


OPERATING  MOOE 


DESCRIBE  EMISSION  PCNT 

5/~Oo/  5  ~  Cr(f 


DISTANCE  from  observer 
Snrt  40‘  End  S' 


HEIGHT  RELATIVE  TO  OBSERVER 
Sun  /Oo/r  End  -''' 


DIRECTION  FROM  OBSERVER 
Suit  AJ  **/  End 


Ir  WATER  DROPLET  PLUME 


Anaehud  O 


PO  NT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 
Stall  7  1  End 


Detached  C 


DESCRIBE  PLUMS  BACKGROUND 


Start 


BACKGROUND  CCLOR 
Start  (o'*  1  End  ^ 


AMBIENT  TEMP 

Start  J-f  "f-  End  ,1V*/1 


End 


SKY  CONDITIONS 

Suit  0/C  End  / 


WINO  DIRECTION 

Sart  U  70"  End  J 


S  esc* 

until  LI _ 

Plume 

Sun  *£■ 
Wind  -=— 


SOURCE  LAYOUT  SKETCH  Draw  North  i 

0  0 

O 

(X^Ejfihai«ni  Point 


ORGANIZATION 

US/f  f 


END  TIME 

'Ojrj- 


COMMENTS 


CERTIFIED  BY 


7^tK4i  Wit  00r* jt*/  &0ad 


55 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


FILTER  NUMBER 


ACETONE  WASHINGS  (Probe,  Front 
Hell  Filter) 


BACK  HALF  (if  needed) 


IMPINGER  1  (H20 ) 


IMPINGER  Z  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  (SiUcm  Oel) 


VOL  %  C02 


DATE 

RUN  NUMBER  , ^ 

fe  Dec  to 

SOURCE  NUMBER 


PARTICULATES 


FINAL  WEIGHT 
(am) 


/»55.t 


INITIAL  WEIGHT 
(#*) 


0.  X  8 


toy.  HH3 


Total  Wtlghl  of  Particulates  Col  I  acted 


WATER 


FINAL  WEIGHT 

fjm; 


X  10  V*'1  i 


Xf  2  *  I 


I  M 


INITIAL  WEIGHT 

On; 


X  £>i>  I 


X-  ^ 


0  ^  | 


0 


OASES 

Drr) 

ANALYSIS 

1 

analysis 

2 

ANALYSIS 

3 

1. 1  v. 

— 

*  % 

7.  8  7, 

n. « 7# 

ll.o  Z 

i  v.  •  7, 

ANALYSIS 

4 


V.l  %  Nj  e  (100%  .  %  CO}  •  %  O2  •  %  C0> 


56 


WEIGHT  PARTICLES 

(am) 


0.^/1 


/.SoVJ 


WEIGHT  WATER 

rgm; 


COMPANY  KAMS  /it  J 

(Z>riS)<>jn  -  //*+  7/a..,  /b.-/ 


VISIBLE  EMISSION  OBSERVATION  FORM 


No.  ^ 


OBSERVATION  DATE 

6  Ok.  H1£> 


START  TIMS 

/rye 


Obsfe^r’s  Po»i»©n/' 


SunL0M[onLin« 


ORGANIZATION 

Afbe+O 


ADDITIONAL  INFORMATION 


58 


DATE 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


k  D ^  Ip 


SOURCE  NUMBER 


PARTICULATES 


FINAL  WEIGHT 
(tot) 


.W5T7S 


INITIAL  WEIGHT 
(tot) 


0.x  *0 


HEIGHT  PARTICLES 
(0n) 


0 .  /6  8S~ 


ACETONE  WASHINGS  (Probe,  Front 
Half  Ft J tar) 


BACK  HALF  (It  needed) 


ANALYSIS 

1 


Je.  69  7/  ?cH  o.  tils' 


GASES  (Dry) 


ANALYSIS 

2 


ANALYSIS 

3 


ANALYSIS 

4 


£8?,  S-.+  l  5\7  r.  *7  7. 


VOL  *1  Oz 


iT.t‘4  &  7  it.  b  '4  it.  ¥-7 


A  Wot"  i  (A  V.l  *  n2  a  (100%  -  *  C02  .  *  02  .  *  ( 


r'/o 
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PARTICULATE  SAMPLING  DATA  SHEET 


COMPANY  NAME 

//AD 


OBSERVATION  DATE 

<,  Dec  1**0. 


\StC 

Min  \ 


START  TIM= 

J?H 


6r  <  >;(?•*  /M 


PHONE  (KEY  CONTACT) 


PROCESS  EQUIPMENT 

Do  i  !*■ t  A  o 


CONTROL  ECUlPMENT 

Alone 


DESCRIBE  EMISSION  PC NT 

57*>0  / 


STATE 

-TV 


SOURCE  10  NUMBER 


OPERATING  MOOS 


height  ABOVE  GRCUfO  LEVEL 

hO’J  /A 

HEIGHT  RELATIVE  TO  OBSERVER 

SLsrt  /Ov  End 

DISTANCE  FROM  OBSERVER 

San  7r'  erd  / 

DIRECTION  FROM  OBSERVER 

Slait  /\J  Erd 

DESCRIBE  EMISSIONS 


EMISSION  COLOR'  IE  WATER  DROPLET  PLUME 

Sian  End  _ AE3CF*k3  S3 _ 


POINT  IN  THE  PLUME  AT  WHOM  OPACITY  WAS  DETERMINED 


WIND  S^6EOy 

WIND  DIRECTION 

Start 

End 

Sad 

AMBIENT  temp 

WE T  GULB  TEMP 

Siart 

End 

Stic* 

witft  an 
Plur>® 

Sun 

Wird 


SOURCE  LAYOUT  SKETCH 

o„ 


Di'aw  Norm  Arrow 


Emission  Po»nl 
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CERTIRED  OY 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


(r  vf  S  5 


BUILDING  NUMBER 


ACETONE  WASHINGS  (Probe,  Front 
Halt  Filter) 


BACK  HALF  (II  needed) 


IMPINGER  1  (H20 ) 


IMPINGER  2  (H20 ) 


IMPINGER  3  (Dry) 


IMPINGER  4  (Silica  Oat) 


VOL  %  C02 


ANALYSIS 

1 


r.o  V. 


l 


bn  16 


SOURCE  NUMBER 


RUN  NUMBER 

fc.  u>\  br 


6mm  ler 


PARTICULATES 


FINAL  WEIGHT 
(tP>) 


93,731/oL 


INITIAL  WEIGHT 
(gm) 


0  alifx. 


9J, 


Total  Wflght  of  Particulatos  Collected 
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FINAL  WEIGHT 
(grn) 


INITIAL  WEIGHT 
(Qm) 


x ■  it  ml 


X.  0  %  *1 


1 
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OEHL  ;°y""7B  20 
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Boiler  4  Field  Data 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


BOILER  NUMBER 


ISM 


INSIOE  STACK  DIAMETER 


STACK  STATIC  PRESSURE 


SAMPLING  TEAM 


In  Hg 

'fl.m 

In  H20 

TRAVERSE  POINT  NUMBER  VELOCITY  HEAD,  Vp  IN  H20 


.It 


G  X. 


<r 


$ 


STACK  TEMPERATURE  (°F) 


rrr 


3/r 


if  Lh 


*  V- 


3  ? 


Ta-  -  lilt, 


g-o.y-r.s: 


average 
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PARTICULATE  SAMPLING  DATA  SHEET 
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VISIBLE  EMISSION  OBSERVATION  FORM 
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(jrnsio*,  /r/Zf 


PHONE  (KEY  CONTACT) 


PROCESS  EQUIPMENT 

$Ol  b 


CONTROL  EQUIPMENT 


STATE 

-XaJ 


SOURCE  10  NUMBER 


OPERATING  MODS 


OPERATING  MOOE 


C  ESCRIBE  EMISSION  PCSNT 


HEIGHT  ABOVE  GROUNO  LEVEL 

/0<?' 


DISTANCE  FROM  09SERVER 
Con  lijo'  End 


HEIGHT  RELATIVE  TO  OBSERVER 
Start  /0&  '  End 


DIRECTION  FROM  OBSERVER 
Start  End 


EMISSION  COLOR  '  IF  WATER  OROPLET  PLUME 

Start  bro-s*/  End  /  Attached  Q 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 


Detachad  G 


BACKGROUND  COLOR 
Start  //«v  End 

— 

WIND  SPEEO 

Start  2  Kk ./} 

End 

AMBIENT  TEMP 

Start 

End 

SKY  CONDITIONS 
Start  Csh*''  End 


WIND  DIRECTION 


RH,  pofcant 

UZ 
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witn  ti 
Ptumo 

Sun  -£• 
Wind  -=*- 


SOURCE  LAYOUT  SKETCH 


Draw  Norm  Arrow 
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DATE 

/J>  Ac 


WfC 


CERTIFIEO  OY  ,,  ,  . 

Text*  n'r  Lx*  7n>/ 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


Af-f, 


ACETONE  WASHINGS  (Probe,  Front 
HmU  Filter) 


BACK  HALF  (it  needed) 


IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  (Sllice  Oel) 


lOpei.  )o 


SOURCE  NUMBER 


Bo,  far  1/ 


INITIAL  WEIGHT 
(0*) 


.  38»3 


/ oc  •  o^sro 


Total  W«|gHt  of  Portlculotes  Collected 


WATER 


FINAL  WEIGHT 
(*T1) 


t  <*)( 


X.  0  $  *i( 


^:-o  I  hi 


10? 


Total  Weight  of  Water  Collected 


CASES  (Dry) 


INITIAL  WEIGHT 
(Of**) 


x-  ov  ( 


JL.  0  o  ^  I 


ANALYSIS 

2 

ANALYSIS 

3 

?.T% 

1.1%, 

1/0% 

l/.O^o 

VOL  %  H2 


WEIGHT  PARTICLES 
(On) 


0  •  3  A  I U 


0,ib3\ 


0 


0  .HbljS"  *m 


WEIGHT  WATER 
(tm) 


v.l  %  H2  *  (IOT  .  %  C02  -  *  Oj  .  *  CO) 


OEHL  20 

Vfc  MAY  78 
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VISIBLE  EMISSION  OBSERVATION  FORM 


COMPANY  NAM?.  ,  i 


AM 


PHONE  (KEY  CONTACT) 


PROCESS  EOUIPMfcN. 

OoJe*  y 


CONTROL  ECUIPM6NT 

/l/AV 


SOURCE  ID  NUMBER 


OPERATING  MQCS 


OPERATING  MOOE 


HEiGHT  ABOVE  GRCUNO  LEVEL 
JOO  '  •  _ 


DISTANCE  FROM  OBSERVER 
Sort  /  /V  Erd 


HEIGHT  RELATIVE  TO  OBSERVER 


Sait  JoO  '  End 


DIRECTION  FROM  OBSERVER 


S'art  AJ  J 


ip  water  droplet  plume 


Oetacfcnd  G 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 
Sian  y  1  End 


DESCRIBE  PLUME  BACKGROUND 
Start  cl*  4*  s  J^.% 


BACKGROUND  COLOR 
Start  il 


AMBIENT  TEMP 
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SKY  CONDITIONS 
Start  End 


WIND  DIRECTION 
Surt  'O'i  O  _ End 


WET  BULB  TEMP 

i  r  * 


PH,  peftant 

7  o  fa 


SOURCE  LAYOUT  SKETCH 


Dqw  Norm  Arrow 


Xjf  Emission  PoMTf 


>> 

L^Obsarvw's  Position 


- dL - 

SuoLocation  Lino 


OBSERVATION  DATE 

iO  1*990 


START  TIME 


END  TIME 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


ACETONE  WASHINGS  (Ptobm,  Front 
Halt  Fit  ft) 
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IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry ) 


IMPINGER  4  (Sill cm  Oml) 


OATE 

RUN  NUMBER  j 

10  I^L^O 

SOURCE  NUMBER 


Bo;  /«-/'  V 


INITIAL  WEIGHT 
(**) 


Totol  Weight  ol  Particulates  Collected 
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FINAL  WEIGHT 
(*”) 


to I 


0  %,  1 


INITIAL  WEIGHT 

r*»; 


i-  0  0 


X-  bV  *\( 


0 


-X  0  0 


WEIGHT  PARTICLES 
(0n) 


o.t^n 


0-OSM 


0 


0  Hk  03^  am 


WEIGHT  WATER 
(gm) 


Total  Weight  of  Water  Collected 


CASES  (Dry) 


*4.  7 
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2 
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3 

T.?  °h 

II.  ?c?o 

it-  9% 

ANALYSIS 

4 


«»*■  27%  » 


v.i  *  n2  «  nm .  *  co2  •  %  02  •  *  co> 
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PARTICULATE  SAMPLING  DATA  SHEET 

Bflis  ieCTION  I  EQUATIONS 
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OEHL  FO"“  IB 


PHONE  (KEY  CONTACT) 


SOURCE  ID  NUMBER 


r  I  f 


2  s  r 


CONTROL  ECUIPMENT 

/t/cw 


OPERATING  MODE 


OPERATING  MODE 


C ESCRIBE  EMISSION  PONT 

J/4/ 


HEIGHT  ABOVE  GROUND  LEVEL 

/oo'  _ 


DISTANCE  FROM  OBSERVER 
Start  /  i~0 '  End 


HEIGHT  RELATIVE  TO  OBSERVER 
Start  /OO '  End 


direction  from  observer 
Start  End 


IP  WATER  DROPLET  PLUME 
Attached  Q  D 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 


Oelachad  G 


Start  •>  ' 


DESCRIBE  PLUME  BACKGROUND 
Start  }/(, 


V/INO  SPEEO 

Start  S~  End 


AMBIENT  TEMP 
Start  */  i’  ’  Ena 


End _ 
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WIND  DIRECTION 
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SOURCE  LAYOUT  SKETCH 
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Draw  Norttl  Arrow 
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Sun  Location  Lra 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


ACETONE  WASHINGS  (Probe,  Front 
Half  Fitter) 


BACK  HALF  (tt  needed) 


IMPINGER  I  (H20) 
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OWL  20 
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>  left  blank) 


6 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

( Velocity  and  Temperature  Traverse) 


DATE 


(/  D^C  7  C 


BOILER  NUMBER 

INSIDE  STACK  DIAMETER 
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STACK  STATIC  PRESSURE 


v.  /  *-  S' 
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STACK  TEMPERATURE  (°F) 
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PARTICULATE  SAMPLING  DATA  SHEET 
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SOURCE  NUMBER 
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Half  Filter) 
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l  Dill  *m 
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WEIGHT  WATER 
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Sun  /VO  ‘  End 
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Emtsuon  Point 
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Sun  Location  Line 


ORGANIZATION 

4/-0&tc/t?&4 


Wo-  Tt^v  . 


END  TIME 

t  HZ  7 
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ADDITIONAL  INFORMATION 
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DATE 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


6  ri^cxrrv 


BUILDING  NUMBER 


SOURCE  NUMBER 


l3o .  Lp  {  3" 


PARTICULATES 


FINAL  WEIGHT 

(*a) 


INITIAL  WEIGHT 
(**\) 


WEIGHT  PARTICLES 
(0") 


0-55*37 


ACETONE  WASHINGS  (Proba,  Fronf 
Hal#  Filter) 


BACK  HALF  (I#  n~4*d) 


C.HV 


V.l  *  Mj  >  (10M  •  «  CO]  .  ft  02  • »  C0» 


OEHL 


HA  V  « 


30 
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VISIBLE  EMISSION  OBSERVATION  FORM 

OBSERVATION  DATE 


SERVATION  DATE  START  TIME 

//  Dec  11*0  l^o 


HEIGHT  ABOVE  GROUND  LEVEL 

10  c’ 

HEIGHT  RELATIVE  TO  OBSERVER 

Sunt  fOo'  End 

DISTANCE  FROM  OBSERVER 

Smt  (S'  o'  End 

DIRECTION  FFIOM  OBSERVER 

Start  /J  End 

EMISSION  COLOR'  I  1?  WATER  DROPLET  PLUME 

Anach«d  Q  Detached  C 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 
Sl,<t  1 '  End  w" 


SKY  CONDITIONS 
Suit  c  End 


WIND  DIRECTION 
Sait  2.  OQ  "  End 


jT 
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<*7  f* 


Draw  Noitti  A from 


Suit 


O' 


/O 

(O 

to 

/€ 

taKa  PoiAkmi 


140* 

Sun  Location  Lino 


/  Are? 
END  TIME 
/  bOV 


COMMENTS 


AOOtTtONAL  INFORMATION 


ORGAM2ATDN  , 

PtfQE^/iFOA 


C6PJTW6D  or  /?  J  !  /  / 

/  £x4-}  r/t  r  (fin  IrPt 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


;3oi  G?  <  ^ 


PARTICULATES 


FINAL  WEIGHT 
(**) 


INITIAL  WEIGHT 


WEIGHT  PARTICLES 
(0») 


FILTER  NUMBER 


l- llo<d  O.0S3? 


ACETONE  WASHINGS  (Probo,  Front 
Hmtf  FI  I  tor) 


BACK  HALF  (II  nmmdtl) 


3/53  °)  y.  VteS  O.Ujig 


VOL  %  N2 


V.l  «  Hj  a  INK  .  *  C02  -  *  Oj  .  *  CO) 
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NOZZLE  CALIBRATION  DATA  FORM 


three  different  nozzles  diameters.,  mm  (in.);  each 
diameter  must  be  within  (0.025  mm)  0.001  in. 


AD  =  maximum  difference  between  any  two  diameters,  mm  (in.), 
AD  <(0.10  mm)  0.004  in. 


avg 


=  average  of  D^,,  D£/  and  D^  - 


«3l2.A' 


Quality  Assurance  Handbook  H5-2.6 


TYPE  S  PITOT  TUBE  INSPECTION  DATA  FORM 


Pitot  tube  assembly  level?  _  yes _ no 

Pitot  tube  openings  damaged?  _  yes  (explain  below)  ^  no 

a1  =  /  (<10°),  o 2  =  2.  (<10°),  =  6  °  (<  5° ) , 

P2  =  °  (<5°) 

(to,  9  3<f) 

y  =  I  °.  0  =  /  °,  A  =  ^J/L  cm  (in.) 

o-  /z^o 

z  =  A  sin  Y  =  O/iH'  cm  (in.);  <0.32  cm  (<l/8  in.), 

w  =  Asin0=  /2  0/ kL{  cm  ( in . ) ;  < . 08  cm  ( < 1/32  in .  ) 

C-0  2/Z> 

PA  0  -  L/kcl'} _  cm  (in.  )  P^  1  (p<  _  cm  (in.  ) 

Dt  =  %0nA  cm  ( in . ) 

Comments  :  C^vS r£-Q'CJ7tf\  ifruO  &PP  A  ft)  fcTH  2. 

•/  J  * 

2.  Z  Shr^6i^£o  c&/tf-/t/<L/fovr  ~  O.Y<~t _ 


Calibration  required? 


yes  no 


Quality  Assurance  Handbook  M2-1.7 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


(English  units) 

'pft  CeSU  iyoJUtL  1o 

Date  I?)  Av^4n _  y'a^c  5,0  Meter  box  number 

Barometric  pressure,  P.  =  3CM  2-  in.  Hg  Calibrated  by  £ tcH 


\/a 


manometer  meter 
setting  (V  ) , 
(AH),  - 

in.  H20  ftJ 


Gas  volume 
test  Dry  gas 
.er  meter 


Temperature 


5 

4Wf 

5 

'S.d&G 

10 

lO‘&&0 

10 

I0-2Z5  i 

10 

to, p5  ! 

10 

1 0-2X0  ! 

Wet  test 
meter 

°F 

Drv 

Inlet 
<td ), 

1 

°F 

eas  meti 

Outlet 
(td  ), 

0 

°F 

er 

Avg4 

(td), 

°F 

Time 

(0), 

min 

Y. 

1 

S  WL4> 

?(S) 

5*114 

i'3f| 

fin? 

1; 

°IZ 

Sbs'M 

ft»/s 

MW 

547^ 

5-0 

£;  $06 

30,23 

Hi 

aft7i 

AH0 

in.  H^O 


«sf7  g?.7?/^7 

m  m3  vl 


n.mz  i-i2$ 
lj%7 
a.m  lSM 


AH, 

in!  _M_  y.  = 
HO  ^.6  i 


V„  Pt(tJ  *  t60) 

Vpb  *  TTs’  “»  *  460> 


_  0-03?7  AH 

AH?i  ”  Pb  (td  +  460) 


(t  +  460)  el  “ 

V  _ 

V 

v  J 


0.0368 

0  (SX30.ay^l) 

Y.  -  M.  liAVib.'luFffiTo') 

0.0737 

a  '  »9  i  7  Y5<£5^ 

0.110 

0.147 

0.221 

>  ^o^S4^3SZ-2Sl 
•  y^o ,  3*t  1  jr  pM3cT) 

0.2<»4 

.  Ci^gfef iS&BkVX1-- 

'  (3oTiz)<!5m )  IjaS  -J  •  rtcTbno 
7t3i-Qftco  Z-  7.357 


X^itxZ  .0: 
i^xC^St 
Vt^-iyS-c} 


14  ..  /.fo7fc 

Vpy  "Jv.-  v-r: - 


If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 

under  t.. 

0 
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u. 

Q 


0 

<0 


o 

<n 

• 

n 

vl 

Vl 

• 

■a 

■VI 

1*4 

- 

o 

r 

Ok 

a 

Vl 

Ok 

a 

a 

M 

vl 

Vl 

31 

a 

a 

+J 

a 

a 

CJ 

S 

vl 

a 

a 

4-» 

a 

a 

CO 

Vl 

00 

31 

*» 

vi 

a 

& 

3 

31 

> 

a 

xs 

-d 

vl 

4J 

^3 

fa 

« 


M 

V 

a 

V 

a 


a 

00 


h 

o 


a 

V 

z 

3 

00 


^0  00 
a  a 
o  o 
a  u 

43  43 


a 

a 


<0 

00 


ST 


N  M 

N  W 
«•  <« 
o*  a, 

§  1 

M  r- 4 

5  ^ 

<0  N 

(3  <3 

u  ii 
>»>* 


V 

Vi 

a 

vl 

s 

a 

f 

H 

II 


•o 

vl 


O 

eo 

<o 

VI 

a 

> 

<0 

a 

43 

v» 

>v 

43 

T3 

4) 

a 

•rl 

<0 

Vl 

ja 

o 


a 

V 

vl 

a 

a 


M 

—  dh 

3  °. 


3 

Vl 

XI 

u 

CO 

V 

Vl 

o 

Vl 

«l 

Vl 

V 

a 


<1 

«l 

Vi 

XI 


Vl 

o 


Vl 

a 

vl 

u 

a 


a 

a 

oo 


t 

*y\ 

i- 

<»- 

o' 


a  o 

00  sT*  60 

>1  •  & 
vi  a  •o 


&. 
u  U 

» 

Vl  a 
a 


3* 

a 

X) 

■o 

•o 

a 

Ok 

a 

xl 

3) 

31 

43 

v> 

O 

.d 

vl 

i-l 

«U 

3 

H4 

■VI 

•rl 

•H 

o 

M 

O 

n 

O 

M 

a 

a 

00 

(0 

a 

00 

10 

oo 

a 

o 

Vl 

43 

M 

ii 

a 

Vl 

o 

31 

•—4 

«0 

H 

vl 

«a 

d 

3 

o 

rA 

•H 

O 

CQ 

a 

•H 

31 

a 

a 

U 

3 

3 

a 

vl 

a 

31 

a 

M 

«M 

<a 

a 

31 

o 

o 

a 

m 

o. 

•M 

a 

a 

a 

a 

a 

a 

3 

3 

Vi 

Vl 

V* 

31 

JO 

a 

a 

M 

a 

a 

00 

d 

a 

a 

a 

« 

S' 

S* 

a 

10 

|T 

a 

a 

31 

a 

a 

> 

U 

H 

H 

< 

04 

il 

II 

il 

II 

•rl 

O 

Tl 

B 

■o 

•o 

a 

< 

vl 

vl 

Vl 

« 

w 

a 

a 

Vl 

W 

a 


o 

fr 

3 

3 

u 

a 

«V4 

O 

o 

•H 

Vl 

«2 


a 

a 

vl  *yv 


a 

» 

•m  >i 
o  in  oo 
.  o  sq 

3*0 

2+'  3 

3  >1 

U  • 

o  vi  a 
aw  vi 
a  9 
■vi  v>  a 
o  a 
a 

o  o, 

S" 

vi  a 
u 

as 

a  w 

S3 
4S 


a 

•rl 

a 


a 

o 

•rl 


a  a 
Vl  x> 

Ol  -rl 
rl 

u  a 

u 


ii 

>« 


Vl 

vi 

i 

£ 

II 


„4B  ® 

HI 


H 

II 
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POSTTEST  DRY  GAS  METER  CALIBRATION  DATA  FORM  (English  units) 

Test  number  _  Date  9 1  Meter  box  number  aMkA  ^  Plant  Jan 

Baroaetric  pressure,  P.  *  2)  ■  / 20  in.  Hg  Dry  gas  raeter/ number  _  Pretest  Y  O'  99^ 


0 

NO 

+ 

xl 

* 

4> 

" — 

- — » 

NO 

lr 

44 

w 

43 

§ 

cn 

*-4 

vj 

0i 

+ 

» 

JQ 

> 

Ol, 

m 

T3 

> 

O 

“x. 

g  oo  oo 
3  C  33 

3  H 
U  xt  • 
a)  x»  C 
>  t>  -r* 
(O 


«J  “  . 

6  /->  C 
•rt  CD  H 
H  0 


n 

■u 

<0 

K 

b 

«1 


*>0  (V- 

oo  « 

CO  ^ 

Vi  X>  O 

V  x» 


01 

r-t  o  Pm 
u  o 

d  4-» 

O  W 


41  -h  Pm 
— i  *o  o 
d  44 


CO  • 

0 

Vr\ 

9 

X)  «J  J  fx 

rO 

44  44  0 

4  0)w 

VO 

*0 

"  a 

a-  V) 

3 

3  v,  - 

00  41  ^  CO 
44  *0  44 

Jx  JJ  >  •« 

u  a  w 
O 


«  M  * 

*j  v  <o 

XJ  »  X» 
X»  <1  >  <Xt 

u  a  w 
f* 


u 

V  • 

V  xl  00  O 

u  «  a  -  « 
i  -H0se 

•w  d  *j  <  • 

h  a  «  w  O 

o  a  *•  ■* 


■3M 


n 


.3 
cr 


rr 

-o 


r- 


m 


A 


<5- 


Cfc| 

r*- 

o 


V) 


r 


^0 


ra 


30 

$ 


3 

» 

*a  , 
:<cl 


o 

-3 

OH 


LTi 


to 


o 

£ 


<X 

& 


o> 

& 


TJ 

44 

Vl 

4J 

13 

C 

d 

<u 

VI 

d 

44 

(0 

V4 

4) 

& 

01- 

44 

(U 

•d 


*o 

Vi 

o 

u 

4) 

M 


4> 

44 

4J 

6 

M 

t0 

00 

& 

•o 

u 

J3 

d 

o 

VI 

0 

4J 

I 

o 

a 

U 

A 


v 

d 

o 


d 

o 


u 

M 

«1 

A 


*0 

o 


4- 

o~ 

o 


Px 

o 


«t 

Vi 

«1 

A 

> 


• 

• 

at 

ro  cn 

Vl 

44 

44 

• 

01 

CM 

*M 

Pm 

14 

0 

01 

m 

«» 

a 

u 

VI 

av 

01 

a 

V4 

CO 

44 

44 

01 

01 

01 

44 

d 

a 

£ 

41 

£ 

00 

44 

CO 

m 

44 

& 

01 

d 

CO 

d 

44 

00 

41 

+4 

01 

44 

41 

e* 

44 

43 

*4 

3 

•o 

41 

3 

CM 

01 

01 

O 

43 

43 

41 

44 

44 

43 

CO 

44 

d 

43 

43 

00 

00 

00 

d 

d 

d 

•H 

+4 

0 

0 

01 

14 

14 

CO 

H 

43 

43 

(0 

d 

4J 

44 

00 

•H 

00 

00 

01 

01 

d 

d 

43 

43 

•H 

•M 

44 

4l 

M 

V) 

CM 

CO 

WJ 

cm 

* 

<0 

O 

O 

Os 

Os 

01 

01 

01 

01 

14 

14 

a 

a 

d 

d 

3 

3 

4 4 

44 

H 

H 

<0 

C0 

O 

O 

M 

14 

> 

> 

01 

01 

Os 

Os 

CO 

M 

a 

8 

« 

(0 

01 

01 

O 

O 

H 

H 

II 

II 

II 

II 

> 

■d 

> 

> 

> 

44 

•c 

44 

Px 

o 


t3 

C 

10 


Px 

o 


Vi 

« 

xl 

« 

a 


0 

0 

oo 

& 

T5 

4> 

43 


M 

(0 

00 

44 

o 


d 

o 

01 

X3 


01 

14 

d 

44 

«0 

U 

0) 

8* 

01 

H 


TJ 

44 


<U 

00 

<0 

Vi 

4) 

> 

(0 

4} 

43 


>* 

43 

41 

d 


43 

O 


M 

4; 

44 

01 

£ 


d 

d 

14 

43 
U 
<0 
4 1 

14 

o 

<M 

14 

01 

44 
01 
a 


(O 

d 

d 

14 

01 

0) 

14 

^3 


Vi 

O 


14 

0) 

44 

41 

£ 


00 

<d 

00 

£r 

*o 


to  o 

<d  CN 

00  « 


e* 

•o 


01 

43 


0) 

U 


d  *« 
•H 

Vl 

co  O 
to 

00  oo 


o 

14 

u 

<0 


01 

43 

44 


<0 

•H 

V» 

d 

01 

14 

01 


•rl 

*o 


41 
14 

d 

+4 

<9 
Vi 

01 

e 

Of 
44 

v 

0)  14 

00  d 

(0  CO 
n  CO 
01  01 
>  H 

<  ft4 

II  II 


CO 

O 

d 

44 

00 

Vl 

& 

01 

44 

d 

01 

a 

0 

44 

44 

CO 

Vl 

01 

01 

44 

44 

01 

44 

£ 

01 

* 

44 

• 

• 

(0 

<M  >< 

• 

d 

01 

O  cO 

00 

•H 

44 

O 

w 

a 

>1  • 

44 

u  0 

• 

01 

<0  -H 

d 

d 

3 

Vl 

d 

d  >4 

Vl 

CM 

0 

«a 

O 

O  44 

01 

d 

to  CO 

Vl 

0 

S 

01 

d 

•H 

O 

«M  44 

(0 

44 

CO 

0  01 

CO 

(0 

u 

M 

01 

Vi 

d 

O  Os 

V 

aO 

0 

•H 

Os 

•H 

0 

44  || 

H 

C0 

to 

t4 

to 

u  01 

*H 

O 

CM 

0 

Vl 

O 

01  d 

44 

CM 

00  <0 

01 

O 

O 

<0  u 

e 

•H 

H  01 

0 

01 

4 4 

01  i-C 

u 

a 

<0 

>  0 

to 

•H 

03 

<  ^ 

Pd 

H 

II 

II 

11 

II 

•n  >« 

jo  0) 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  3  gj 


Thermocouple  number  ^ 


Ambient  temperature  _3^_°C  Barometric  pressure  _  in.  Hg 

Calibrator  Reference:  mercury-in-glass  /frSO*?  ^3 

SsOoTT' 

other  _ 


Reference 

point 

number 

Source3 

(specify) 

Reference 

thermometer 

temperature, 

°C 

Thermocouple 

potentiometer 

temperature, 

°C 

Temperature. 

difference. 

— 

rfoTUWL 

*/3- 5" 

.  5” 

ZL 

a 

/ 

— 

WnMl*- 

lb+Tlf 

v?-  r 

- 

& CO"*  _ 

2_  (> 

zl^T 

aType  of  calibration  system  used. 

b  (ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273)1  . 

L  ref  temp,  °C  +  273  J  1U - 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date 


ll/PcTT? 


Ambient  temperature 


Zl  °c 


I  rrj  P 

Thermocouple  number  P/ _ 

Barometric  pressure  2-°f . / 75""  in.  Hg 


Calibrator  GrtW&.  ffr*//  Reference:  mercury-in-glass  At  S 


S  ujit 


other 


Reference 

point 

number3 

Source*5 

(specify) 

Reference 

thermometer 

temperature, 

°C 

Thermocouple 

potentiometer 

temperature, 

°c 

Temperature 

difference,, 

tf-  a*- 

O 

ICE 

8^X7/ 

0 

O 

— 

TEn\p 

X5S 

ij 

1 

/ 

C.L 

.. 

aEvery  30°C  (50°F)  for  each  reference  point. 
bType  of  calibration  system  used. 

C [(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273)1 
L ref  temp,  UC  +  273  J  100<1.5%. 

«  rm/sr  « ulTt+fAf  /*£.  oF.  x/rp 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  _ 

0  .o 

Ambient  temperature  2-b  °C 


Thermocouple  number  _ &2. 

ZPf.Z^U/ 

Barometric  pressure  2Sfj'7S'  in.  Hg 


Calibrator  Reference: 

5Co7T 


mercury-in-glass  A/£S 
other  


Reference 

point 

number3 

Source*5 
( specify) 

Reference 

thermometer 

temperature, 

°C 

Thermocouple 

potentiometer 

temperature, 

°C 

Temperature 

difference, 

xoc.*- 

0 

/  C£ 

e*ru 

o 

o 

— 

• 

, 

floo/v\ 

Zib 

Zt-i 

0-6 

aEvery  30°C  (50°F)  for  each  reference  point. 
bType  of  calibration  system  used. 

cT(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273)1 
L  ref  temp,  °C  +  273  J  100<1.5%. 

/r  mi/sr  B£  kJtrH/*/  /°c.  cr  xhf 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date 

Ambient  temperature  °C 


__  Thermocouple  number  £)?> 

2f  •'Z'3'ty 

Barometric  pressure  ti./7.T  in.  Hg 


Calibrator 


StcrT 


Reference:  mercury-in-glass 
other 


Reference 

point 

number3 

Source*5 

(specify) 

Reference 

thermometer 

temperature, 

°C 

Thermocouple 

potentiometer 

temperature, 

°C 

Temperature 

difference. 

c 

IC£ 

&frn4 

0 

O  •  b 

$-OOr*\ 

Tflyy]p 

2  s' 8 

o- z~ 

aEvery  30°C  (50°F)  for  each  reference  point. 

^Type  of  calibration  system  used. 

° [(ref  temp,  °C  +  273  )  -  (test  thermom  temp,  °C  +  273)1 
1 ref  temp,  °C  +  273  J  100<1.5%. 

/rwsr  hj/tw*  t* c.  op 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  /tATSo _  Thermocouple  number  0*7 _ 

-  /  2<?/£j7y 

Ambient  temperature  °C  Barometric  pressure  / *75~~ in.  Hg 

Calibrator  (r*&-£\bc*4/  Reference:  mercury-in-glass  N  PS _ 

5o£T77' 

other 


Every  30°C  (50°F)  for  each  reference  point. 

^Type  of  calibration  system  used. 

c|(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273)1 
L ref  temp,  bC  +  273  J  100<1.5%. 

#  tu/rrf/A/  /*c_  of  mac 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  ST 

Ambient  temperature  2.6  °C 


Thermocouple  number  f^>S~ 
Barometric  pressure  *391.1 7s  in.  Hg 


Calibrator  Cri*y(UeyCl4  / 
$tcTT 


Reference:  merc\.ry-in-glass  N & S 
other  


Reference 

point 

number3 

Source^ 

(specify) 

Reference 

thermometer 

temperature, 

°C 

Thermocouple 

potentiometer 

temperature, 

°C 

Temperature 

difference. 

O 

ICJL 

&ATTJ 

o 

0.6 

0.6 

fZ.oo/y^ 

Tftwf 

2.6 

2r-r 

o.sr 

aEvery  30°C  (50°F)  for  each  reference  point. 

^Type  of  calibration  system  used. 

c[(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273)1 
L  .  ref  temp,  'C  +  273  J  100<1.5%. 

u//7»V/A/  /°C  op  X.BF 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Bat  -  - - 

Ambient  temperature  __Z-6_°C  Barometric  pressure  >/7d  i 


I  nsP/fiJ(r*e/Z 

Thermocouple  number 


in.  Hg 


Calibrator  Reference:  mercury-in-glass  A//S  S 

other 


Reference 

point 

number3 


Source 

(specify) 


ICk- 

&4TU 


/ZjDo/y^ 


Reference 

thermometer 

temperature, 


O 


zi 


Thermocouple 
potentiometer 
temperature , 


C  >  6 


Z5-.5T 


Temperature 

difference*/ 


0.6 


0.<>r 


aEvery  30°C  (50°F)  for  each  reference  point. 
bType  of  calibration  system  used. 

C f(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273)1 
L  ref  temp,  °C  +  273  J  100<_1.5%. 

y/vn/sr<3«  i vs/rtf*  /*c  of  Rif 
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STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  )Qj ?-D  _ 

Ambient  temperature  2-b  °C 


/  /y\  p/NS-fcS^ 

Thermocouple  number  07 

- 

Barometric  pressure  1 7 S'  in.  Hg 


Calibrator  GnM&itCli/  Reference: 
5CcTf~ 


mercury-in-glass  N- 
other  


Reference 

point 

number3 


Source*3 

(specify) 


Reference 
thermometer 
temperature , 
°C 


Thermocouple 

potentiometer 

temperature, 

°C 


Temperature 

difference, 


o 


[C-k 


O 


D‘  £> 


o-l 


c 


fLoc>r< 


Zt 


IS -S' 


O'S 


aEvery  30°C  (j^°F)  for  each  reference  point. 
bType  of  calibration  system  used. 

c  [~(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273  )1 
L  ref  temp ,  °C  +  273  J  10CK1.5%. 

jf  T  Be  lurnf/N  /  *C.  OF  FEF 
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STACK  SENSOR  CALIBRATION:  19-20  Oct  88 


REFERENCE  TEST 
SENSOR  TEMPERATURE  TEMPERATURE 
#  (deg  K)  (deg  K) 

X  axis  Y  axis 


PI  273.30  273.60  Regression  Output: 


371.90  373.60  Constant  -4.30 

447.00  450.20  Std  Err  of  Y  Est  0.20 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient(s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  0  2000  F( 1093 . 3  K)  =  1.29% 


273.30 

273.60 

Regression  Output: 

371.80 

373.60 

Constant 

-4.27 

447.60 

450.80 

Std  Err  of  Y  Est 

0.11 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficients)  1.02 

Std  Err  of  Coef.  0.00 

%  Deviation  0  2000  F( 1093 .3  K) 

=  1.25% 

273.30 

274.10 

Regression  Output: 

371.90 

374.10 

Constant 

-2.96 

447.60 

450.80 

Std  Err  of  Y  Est 

0.03 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficients)  1.01 

Std  Err  of  Coef.  0.00 

%  Deviation  0  2000  F(1093.3  K) 

=  1.11% 

273.30 

273.60 

Regression  Output: 

371.80 

373.60 

Constant 

•4.27 

447.60 

450.80 

Std  Err  of  Y  Est 

0.11 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficient s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  &  2000  F(1093.3  K)  =  1.27% 
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P5 


Regression  Output: 


273.30  274.10 
371.90  373.60 
447.60  450.80 


Constant 
Std  Err  of  Y  Est 
R  Squared 

No.  of  Observations 
Degrees  of  Freedom 


-3.03 

0.37 

1.00 

3.00 

1.00 


X  Coefficients)  1.01 

Std  Err  of  Coef.  0.00 


%  Deviation  0  2000  F(1093.3  K)  =  1.08% 


P6 


P7 


P8 


273.30 

273.30 

Regression  Output: 

371.90 

373.60 

Constant 

-5.03 

447.60 

450.80 

Std  Err  of  Y  Est 

0.09 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficients)  1.02 

Std  Err  of  Coef.  0.00 

%  Deviation  0  2000  F ( 1093 . 3 

K)  =  1.37% 

273.30 

273.30 

Regression  Output: 

371.90 

373.60 

Constant 

-5.03 

447.60 

450.80 

Std  Err  of  Y  Est 

0.09 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficient(s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  0  2000  F(1093.3  K)  =  1.37% 


273.60 

273.60 

Regression  Output: 

371.80 

373.00 

Constant 

-4.75 

449.40 

452.40 

Std  Err  of  Y  Est 

0.39 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficients)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  0  2000  F( 1093 .3  K)  =  1.25% 
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APPENDIX  X 

EPA  Computer  Program  Emissions  Calculations 


103 


(This  page  left  blank) 


104 


'ON  NUMBER 

CHE 

METER  BOX  Y? 

@,9338 

DELTA  H? 

1,1480 

SAP  PRESS  ’ 

29,1818 
mPttp  yOL  ? 

3 : .  £490 

f*7R  TEMP  F  - 

43 » ‘I1 000 
OTHER'  UP? 
p E i* 0 V E D  BEf7 0 R E 


‘Ttr  nil-  tn 

T  i  i  •«■  “Ui*  ‘  ■  - 

-  * 


?;JH  MJNGSP 


“Oh- : .  9 


?,  ??u}0 
1 2 , 0O0O 


MO;.  yT  other* 


?4-  “17  ii. 

Mi«  «!£’=£'?  ,2? 


■:■  c;iC5  p»j* 

«.•  •  v  l  r  ■ 

TIME  MIN  '• 

S0.0000  PtjX 

NOZZLE  BIS  1 

,3800  RljSj 

STK  BIS  INCH  •" 

EE.  0080  RY!-‘ 

*  VOl  MTR  S*l  5  33.  n 
STK  PRES  SB?  =  20.0? 
VOL  40H  GPS  =1.35 
X  N0ISTURE  =  3.39 
MOL  DRV  GPS  =  0. 90! 

X  NITROGEN  =  30.20 
MOL  WT  BRy  =  29. 73 
MOL  WT  WE*  =  29.27 
VELOCITY  =?S  =  20.93 
STACK  PREP  =  23.73 
crqrc  o rzf  -  jg  c?? 


Belter  3 

METER  BOX  Y? 

8.9930 

RU 

DELTA  H': 

1.8980 

RU* 

EPF:  PRESS  ? 

29.1910 

D!Jr 

METER  VOL  ? 

32.2860 

f.  :> 

MTR  TEMP  ?? 

50.0000 

C'li. 

X  OTHER  GPS 

removed  BEFORE 

DRY  GPS  METER  ? 

RUl 

STATIC  HOH  IN  ? 

1280 

rr  jt 

STACK  TEMP. 

PC1, 

"...  LATER  ‘ 

.  i;:j ’’ip 

?|K 

T  Vi  '  t. ^  “  i  " 

X  HOH- 4 . 2 

3. 7080 

?!.' 

•.  OXYGEN-1 

14. 3000 

P-  ' 

• «  -  •- 

RU;- 

Ml-:  ur  jiTU-3? 

k!Hd  =29,49 

MW  i»ET=29.01 

?8?7  PSTS  ? 

8.9572 

PH' 

TIME  MIN  ? 

60 . 0088 

RL»’ 

NOZZLE  DIP  7 

0.3890 

PU1' 

STK  DIP  INCH  ? 

66.0000 

RL,V; 

*  VOL  MTR  STB  *  32.372 
STK  PRES  PBS  -  29.09 
VOL  HOH  GPS  =  1,41 
X  MOISTURE  *  4.18 
MOL  DRY  GPS  =  0.95S 
■;  NITROGEN  =  79.80 
MOL  WT  DRY  =  29.49 
MOL  WT  WET  =  29.0! 
VELOCITY  EPS  *  19.92 
STROK  PREP  =  22.76  ■ 
STACK  flCFM  =  28,390. 

►  3*pr.  ts«cF«  s  17.  IS? . 
isckinc*!':  =  v^.:‘ 


KP«M  -**r— >•  *• 

RUN  NUMBER 

™*E  BcUrZ 

m 

METER  SOX  Y? 

0.9938  RU»; 

DELTA  H? 

1.0600  m 

BAR  PRESS  ? 

29.1010  RUN 
METER  VOL  ? 

32.1100  RUN 
MTR  TEMP  F? 

50.0000  RIJN 
7.  OTHER  GPS 
REMOVED  BEFORE 
DRY  GPS  METER  ? 

RUN 

STATIC  HOH  IN  s 

;  ?80  pi;1; 

STACK  TEMP. 

739.000?  RUN 

ML.  iiP™  ' 

33. *???  ‘ 

•;  HOP  =  -'.I 

X  H0H=5. 3 


X  OXYijt:*  ' 


5.9000  RUN 
15.7000  RUN 

RUN 


MOL  WT  OTHERS 


MWA  =29 . 4* 
Nw"wET=28,S2 


SORT  PSTS  7 

7.SS36  Rl11- 

TIME  MIN  ' 

68.0000  RUN 

NOZZLE  DIP  ^ 

.3300  PUN 

STK  DIP  INCH  7 

66.0000  RUN 

*  VOL  MTR  STB  =  32.193 

Qg3  =  29.09 
VOL  HCH  GAS  =  1.81 
X  MOISTURE  1  5.72 
MOL  DRY  GAS  =  9.947 
NITROGEN  =  79.30 
MOL  HI  DRY  =  29.  <13 
MOL  WT  WET  =  28.82 
VELOCITY  FRS  =  15.55 
STOCK  PPEP  =  27.  *5 
STACK  AC**  -  27.87'. 

*  STACK  DSCFM  =  IS  I-r6. 


XROf!  ■KflSSrLfj-' 


RUN  NUMBER 

3.1080  Pf;1; 

VOL  MTR  STB  ? 

33.3710  RU!1 

STACK  BSCFM  ? 

17.632.8800  RUN 

FRONT  1/2  HG  7 

1,746.1088  RUN 

BACK  1/2  MG  ? 

0.0800  RUN 


F  GR/DSCF  =  0.809? 

F  MG/MMH  =  1,853.3190 
17  LB/HR  -  122.4005 
F  KG/HR  =  55.520? 

RUN  NUMBER 

3.3800  R!j4 

VOL  MTR  STB  ? 

32. 1930  RUN 

STACK  BSCFM  ? 

16,956.088?  PUN 

FRONT  1/2  MG  ? 

255.208O  RUN 

BACK  !•'£  MG  7 

8.0030  RUN 


F  GR/DSCF  =  0.1223 
F  MG/MMM  =  279.9408 
r  LB/HR  =  l',""7? 
c  K'G-'HR  1  ij.0c4{ 


RUN  NUMBER 

3.28 


pm. 


VOL  MTR  STB  ? 

32.372 

STACK  BSCFM  ? 

17,285.00 
FRONT  1/2  MG  ? 

306.00 

BACK  1/2  MG  ? 

8.06 


PUN 

PUN 

PU!N 


F  GR/DSCF  =  0.15 
F  MG/HMH  =  333.81 
c  LB/HR  =  21.61 
F  KG/HR  =  9.80 
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c 


XROM  "METP  - 


RUN  NUMBER 

RUN  NUMBER 

X;.  &u,le.r 

TWO  A  | ,  .  li 

pijii 

ftcl €f  H 

RUN 

METER  BOX  V? 

METER  BOX  Y? 

Pf.v  v? 

.  9930  Rl'N 

.9930  pc; 

DELTA  H- 

DELTA  H? 

.  7200  PUN 

.7100  RUN 

-  ti-  i  H  . ; . 

1.0200  PUS 

!^r,p  t“  «. 

BAR  PRESS  ? 

BAR.  PRESS  9 

29.2600  RUN 

29.2608  RUN 

METER  VOL  ? 

METER  VOL  ? 

METER  VGu  ■ 

31.4130  PUS 

«TD  7C«p  C* 

30.0870  RUN 

38.0290  RUN 

HTR  TEMP  F' 

MTR  TEMP  F? 

64.0000  RUN 

58.0000  RUN 

X  OTHER.  GAS 

?.  OTHER  GAS 

•  flTUpp  ■;QC 

REMOVED  BEFORE 

REMOVED  BEFORE 

pEMMEB  BEFORE 

DRY  GAS  METER  ? 

DRY  GAS  METER  ? 

3RY  Ghc  M£TFR  ’ 

RUN 

RUN 

STATIC  HOH  IN  ? 

STATIC  HOH  IH  ? 

-  1330  OlUj 

-.1380  PUN 

?T0TTr  «nt-  TM  : 

170(5  »m- 

STACK  TEMP. 

STACK  TEMP. 

:t£jr(f  TCMP 

731.0000  D!_;:. 

294.0000  pc 

*>L .  ?4* :  cr 

ML.  WPrEP  1 

34.5090  P'JN 

l  •  ,  V  v  L  '! 

IMP.  '.  HO1*  -*  3,7 

IMP.  X  HOH  =5.2 

'  ' ' 

X  H0H=5. 5 

’I  H0H=3.2 

V  m-;-“ 

*  i-fi-V* 

.  vU-  : 

•  •*  *  *r 

7.  .9000  Ri!4 

8,5000  PUN 

S ,  pr:. 

■;  OXYGEN' 

■;  OXYGEN' 

'.  oxygen? 

11, 8009  Ri.K 

11,2000  RUN 

1 1.0000 

CO  ? 

co  9 

f  f:  •? 

RUN 

PIP! 

p:Jl. 

MOL  WT  OTHER? 

MOL  IT  OTHER" 

v:i  Wr  O'HEP' 

Rijfi 

RUN 

MNd  =29.72 

Mild  =29.81 

•■Hid  =29.53 
'Hi  WEr=29, 12 

MW  WET=29.07 

MW  WET=29. 20 

SORT  PSTS  7 

SORT  PSTS  9 

•;:QP'  pCTf  7 

6.2137  m 

6.0339  RUN' 

7,1427  ?*r 

TIME  MIN  ? 

TIME  MIN  9 

■;he  min  ? 

67.5000  PUN 

67.8008  RUN 

00.0000 

NOZZLE  DIA  " 

NOZZLE  DIA  ? 

NOZZLE  DIP  ? 

.3300  RUN 

.3860  PUN 

.3800  Pi;? 

STK  DIA  INCH  '7 

STK  DIA  INCH  9 

:TK  DIA  IMCN  " 

66.0000  P'JH 

66,0000  RUN 

00.0000  R.\ 

*  VOL  MTR  STD  =  29.494 

*  VOL  MTR  STD  =  2S.77? 

*  VOL  ITS  S’J  =  31.339 

STK  PRES  AES  =  29,25 

STK  PRES  ABS  =  29.23 

STK  PRES  085  =  29.23 

VOL  HOH  GAS  =1.73 

VOL  HOH  GAS  =  1.62 

VOL  HOH  GAS  =  2.92 

X  MOISTURE  =  3.53 

X  MOISTURE  =  5.17 

X  MO I STUPE  =  6.03 

MOL  DRY  GAS  =  0.945 

MOL  DRY  GAS  =  9.948 

HOL  DRV  GAS  =0.940 

*  NITROGEN  =  88.40 

X  NITROGEN  =  80.30 

X  NITROGEN  =  99.30 

HOL  HT  DRY  =29.72 

HOL  HT  DRY  =  29.81 

MOL  DP"  =29.93 

HOL  H7  HET  =  29.07 

HOL  HT  HET  =  29.20 

HOL  NT  NET  =29.12 

VELOCITY  FPS  =  13.70 

VELOCITY  FPS  =  14.83 

VELOCITY  EPS  =  18.07 

STACK  AREA  =  23.76 

STACK  AREA  =  23.74 

STACK  AREA  =  21.'; 

STACK  ACFM  =  21.813, 

STACK  ACFM  =  21,136. 

STACK  ar?w  3  25.-3;, 

*  STACK  5SCFK  =  13,619. 

*  STACK  DSCFM  =  13-72!. 

>:  STACK  u-7-x  -•  :s  i's. 

2  ISOKINETIC  =  96.94 

X  ISOKINETIC  =  97.7? 

XR9H  -MPSSri 


RUH  NUMBER 

4.10 

RN*. 

VOL  MIR  STB  ? 

31.539 

RUN 

STACK  DSCFM  1 

16/ 415.80 

RIJN 

FRONT  1/2  MC  ? 

484,50 

RUN 

BOCK  1/2  MG  ? 

8.00 

RUN 

F  GR/BSCF  =  0.24 

F  MG'MMM  =  542.49 

F  LB.- HR  =  33.36 

C  !(Q,fK  r  15,  Jj 

XROM  "MPSSFLf!- 


RUN  NUMBER 

4.2000 

RUN 

VOL  MIR  STB  ? 

29.4940 

P'j; 

STACK  DSCFM  ‘ 

13.-619.0000 

RUN 

FRONT  1/2  MG  ? 

253. 5 050 

RL'l; 

BACK  1/2  MG  ' 

0 . 8600 

P(!i: 

F  GR/BSCF  =  8.1065 
F  MG'MMM  =  243.656 
F  LB/HP  =  12.4295 

3 

r  kq/HR  =  5.6380 

XR0M  "MAS 

SFjT 

RUN  NUMBER 

4,4(2 

RUN 

VOL  MTR  STD  ? 

25. 7-7 

P!Jr ! 

STACK  DSCFM  ? 

13/721.00 

RUN 

FRONT  1/2  MG  ? 

249.40 

RUN 

BACK  1/2  MG  ? 

0.8O 

PUN 

F  GR-'DSCF  =  0.13 
F  HG/NMM  =  295,78 
F  LB/HR  =  15.20 
F  KG/HR  =5.90 
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yprif  •-FTH  * 


XtW  "MRTij 


X(?0>1  "HE  1  - 


RUN  HUMBER 

PUN  NUMBER 

0NE  Be’.Ursr 

PC'- 

™  04»Ur  ST 

P!|;. 

METER  SCX  V- 

.9930 

Pi."' 

METER  SOX  Y" 

.9930 

P!JN 

B£LTS  HI 

2.0400 

RUN 

DELTA  H" 

1.6708 

BAP  PRESS  '7 

29. 2{?8 

PUN 

3AR  PRESS  7 

29.2170 

pijS 

yrrr.-K  i j  ft  r  ■“> 

nhlu:T.  Ty». 

4-, 4900 

Pi'Y 

METER  VOL  7 

48.3220 

MTR  temp  F' 

56.0800 

f»!  •• 

K  >  •  ' 

MTR  TEMP  F? 

65.0000 

RUN 

OTHER  2AS 

REMOVED  BEFORE 

DRY  GAS  METER 

Pi" 

X  OTHER  GPS 

REMOVED  BEFORE 

DRY  GAS  METER  7 

m\ 

stpt:c  ho*  i* 

1 250 

RU'-. 

STATIC  HOH  IK1  ? 

-. 1230 

Qi]\. 

STACK 

25? . 0?@? 

Pi.--. 

STACK  TEMP. 

266.0000 

9VM 

cM?y 

?  ;• 

xlL  .  $4  -  L* 

44 ,  **000 

p;  is 

IMP,  ■.  HON  =  5.8 

r!OH*5.0 

•f  ,-rr~~ 

S , 7080 

p  :;. 

6. 3PS0 

pm 

‘  *. .  *08? 

P 

13.2080 

9[vf 

*  f  * 

v  CO  • 

RUN  NUMBER 


THRE£  fc>,U/5’ 


METER  BOY  Y7 

RM:i 

457? 

DELTA  H' 

Dlls; 

1.9900 

BAR  PRESS  7 

F!J>’ 

29.2170 
METER  VOL  7 

Rlj  1. 

47.9538 
MTR  TEMP  F^ 

BJS*: 

70.0000 

Ri"; 

5:  OTHER  GC? 
REMOVES  BEFORE 
DRV  GAS  METER  ? 


pi:i' 

STATIC  HOH  I*i  ? 

-.1258  PUN 

STACK  TEMP. 

270,0088  RJ' 

ML.  «fiT£R  • 

5",208ft  :■  ■ 


7,380?  P!i*( 

OXYGEN- 

12.  ?m  if'.' 


*:•_  ir  c:nec‘ 

M«:  =29.3? 

Mi»  wE”"lr.EC 


c,"054  Jr- 

TIME  MI1’  ' 

60 , 8800 
nozz.e  :«ia  * 

,3888  P!_->. 

«*f;  P”  ;mch  ' 

66.0000 

*  VOL  MTR  S'P  *  41.  "78 
STK  PRES  -EE  -  2?. 21 
VOL  HCH  G3«  *  3.13 
MOISTURE  =  6.3? 

MOL  DRY  GAS  =  0.93F 
X  NITROGEN  :  30.00 
MOL  NT  DRV  =  29. 80 
MOL  NT  NET  =  29.02 
VELOCITY  fsc  r  27. ?4 
STACK  ARE-  -  23.  H 
STACK  ACF*  *  34.126. 

♦.  3TAC>:  jcre*  s  22  v;6. 

’.  ISOn^E'!1'  J  "7.4: 


R:!-, 

MOL  NT  OTHE5' 

P'.ii: 

MOL  NT  OTHER'' 

MNd  =29,62 

MNd  =29.6? 

MH  HET=29.83 

MH  UET=29.?7 

SORT  PS'S  '' 

SORT  r 

p  Cl  11  OH'; 

9.332;  RIJI, 

TIME  MIN  ? 

TIME  MIN  7 

68.0000  Ri'S 

68.0008  PI.:?: 

NOZZLE  DIP  * 

NOZZLE  PI A  " 

.  3300  I'JK 

.  3380  RiJ.v 

STK  DIP  INCH  7 

STK  DIP  INCH  ? 

66.0000  RUN 

66,0000  Rlj*) 

*  VOL  MTR  STD  =  39.977 

*  VOL  NTS  STD  =  42.66! 

STK  PRES  ASS  =  29,21 

STK  PRES  ABS  =  £9,2: 

VOL  HOH  GAS  =  2.1! 

VOL  HOH  GAS  =  2.50 

X  MOISTURE  =  5.01 

X  MOISTURE  =  5.54 

MOL  DRY  GAS  =0.950 

MOL  DRY  GAS  =  0.945 

X  NITROGEN  =  30.00 

I:  NITROGEN  =  80.08 

MOL  NT  DRY  *  29.62 

MOL  NT  DRY  =  29.63 

HOL  NT  NET  =  29.07  MOL  IT  NET  =  29.03 


VELOCITY  FPS  -  21.73 
STACK  AREA  =  23. "6 
STACK  ACFM  =  30  3"3. 
STACK  ESCF"  =  20.33?, 
ISOKINET:C  =  96 . ' 


VELOCITY  FPS  =  23.14 
STACK  AREA  -  27.76 
STACK  ACFM  =  32..  «84. 

*  STACK  3SCF14  *  2!  998- 
I  son  NET  T  2  -  or’  ^ 
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r 


ys?Q*  "Wp^.S- '_0 


RUN  NUMBER 

5. 1B00  PUN 

VOL  MTR  STB  ? 

44.3700  RUN 

STACK  BSCFM  ? 

22,916.0000  PUN 

FRONT  1/2  MG  ? 

1,977.7000  RUN 

BACK  1/2  MG  ? 

0.9006  RUN 


F 
F 

F 

vrom  “MASSF-0 


GR/BSCF  -  0.374B 
MG/MMM  =  857.73?“ 
LB/HR  =  73.6250 
KG/HR  -  33.3963 


PUN  NUMBER 

5.2000  RUN 

VOL  MTR  STD  ’ 

39.R770  Pi'S' 

STACK  BSCFM  ? 

20. 80S.  0000  RU-- 

FRONT  1/2  MG  ? 

1,923.4000  PUN 

BACK  VZ  MG  ’ 

6.0000  PUN 


F  GR/BSCF  -  0.393! 

F  MG/MMM  =  904.0285 
F  LB/HR  -  70,7311 
F  KG/HR  =  32.0836 


XPOM  ’MASSFLO' 


RUN  NUMBER 

5.3000  m 

VOL  MTR  vl-  7 

42.6610  RUN 

STACK  BSCFM  ? 

21,998.0600  PUN 

FRONT  1/2  MG  ? 

1,746.7800  RUN 

BACK  1/2  MG 

0.0000  RUN 


F  GR/BSCF  -  0.6318 
F  HG/HHM  =  1.445.8863 
F  LB/HP  =  119.1376 
F  KG/HR  =  54,8409 
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APPENDIX  L 

EPA  Method  9  Certification 
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